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PREFACE. 


In this book will be found all that is required in Arithmetic of 
the students of our Indian Universities. It v/ill be useful to 
students who may afterwards have to serve in Mercantile offices. 
Any one, who intends to learn Arithmetic thoroughly, will find in it 
a safe and complete guide. It differs from the existing treatises 
in the greater prominence given to the Unitary Method and 
Arithmetical Equations. The Unitary Method (called Suhkankar*s 
method in this country) is practically more useffil than the method 
of Rule of Three. The solution of a problem by the Unitary 
method gives a greater insight into it than the method of Rule 
of Three, the use of which in most cases is merely mechanical. 
The. Arithmetical Equations require only certain axioms which are 
common to all branches of Mathematics. 

The Examples in this book are more numerous and of greater 
variety in the belief that a sound knowledge of the analytical part 
of Mathematics requires a sound knowledge of Arithmetic, and 
this can be effected only by the student being drilled with home 
exercises of at least four sums of Arithmetic every day from the 
8th to the 3rd class. The collection of examples in this book is 
sufficiently large to obviate the necessity of buying another book 
of Arithmetic. Typical examples of every variety have been 
worked out, and no p.^ins have been spared to make them really 
instructive. 

One-third of the more important examples in each set should 
be worked out in the class and the remaining two-thirds may be 
given as home exercises. The more difficult examples in each set 
and the Miscellaneous Examples may advantageously be left for 
a revisitrnal coursjg. The Oial Examples should not be neglected. 

Typographical errors are likely to have crept in this the first 
edition. *1 shall, therefore, feel highly obliged if any one using 
this book would be good enough to point them out either to me 
or to the publishers. , 

In conclusion, I have to thank many friends who have assisted 
me in the verification of the Answers of the examples of this 
book, and especially Babu Chunilal Si), late principal Mathematical 
Teacher of the (General Assembly’s listiiution and author of 
several mathematical works, who has mateiiaily helped mein the 
preparation ot this work and wuhnut whose help it would perhaps 
not have been possible for me to complete it. 

3B/2, hliLMONY' Mittek’s Street, i c'att'ri fiip 

Calcutta ; the J3th December, 1897. J SANKAR DE. 



II 


PREFACE. 


PREFACE TO THE SECOND EDITION. 

I AM very grateful to the Heads of Instftutions, and the reading 
public for the very cordial reception given to this book, the first 
edition of which has been sold off in the very brief space of 
tM'o months. 

I also lake this opportunity of acknowledging the help given 
me by several of my friends in pointing out errors, verifying 
answers of examples, and making valuable suggestions. 

In this edition only slight alterations have been made here 
and there, and errors corrected. About 200 of the less important 
miscellaneous examples have been omitted from the latter part to 
reduce the size of the book. 

38/2, NILMOTY MmER|STREET, \ gANRAR DE. 


PREFACE TO THE THIRD EDITION. 


In this edition the book has been thoroughly revised and only 
slight alterations and additions have been made in certain places 
Almost all the examples have been worked anew in the course 
of preparing the Key to this book which has been out about a 
month ago. I hope that few errors are left in this edition. 

I have to tender my thanks to my friends and correspondents 
who have pointed out errors and communicated suggestions for 
the improvement of the book. Any communication for the 
improvement of the book will be thankfully received.| 


38/2, Nilmony Mitter’s Street, 
TJke 2 gth December^ i8g8. 


} 


gauri:sankar:de. 
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PREFACEjTO THE SEVENTH EDITION. 


In, this edition the book has been thoroughly revised and 
several alterations and additions have been made. Many unimportant 
articles and examples have been omitted to reduce the bulk of the 
book and at the same time great pains have been taken to ensure 
accuracy in the examples and the answers. 


38/2, Nilmony Mitter’s Street, 
The 2nd February^ 


j GAURI SANKAR DE. 
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MATRICULATION ARITHMETIC. 


CHAPTER I. 

DeflnitioBB, Mames of Numbers, Notation and Numeration. 

1. DEFINITIONS AND FBELIKINABY NOTIONS. 

1 . Anything that is capable of increase or diminution is called 
a magnitude. 

2 . A magnitude may be whole and undivided^ as the length of 
a stick, a period of time ; or it may consist of separate and disiinct 
parts, as a heap of pebbles, a herd of oxen, a pack of dogs. 

3 . When a magnitude is whole and undivided, we select some 
well-maiked magnitude of that kind which we call its unit, and 
by counting this unit a sufficient number of tiroes, we make up the 
given magnitude , but if the roagniinde]>e made up of distinct objects, 
we select an object of that kind as our unit, and see how many of 
these units are to be taken to make up the given magnitude. 

4. Hence, a unit, or as it is general^ called unitj, is the 
representation of a thing considered in its individual capacity, 
without regard to the parts of which it may be made up, and it is 
the Base or Element of all our computations. 

Thus, each of the terms, a roan, a house, a pound, &c. denotes 
one individual of its kind, being the same as one man, one house, om 
pound, &c respectively • and these are the bases or elements by 
means of which teveral men, severed houses, several pounds, dec., 
may be computed. 

5 . A magnitude represented as made up of one or more of Its 
unit, is called a quantity, and the result of the comparison of the 
given magnitude with its unit lespectinp how many times it contains 
its unit is called number. 

Thus, the length of a stick, a heap of pebbles are map;mtudes ; 
ten yards, a hundred pebbles are quantities \ ten and a hundred are 
numbers ,. 

6 . Hence, number signides one or more units, or denotes one 
or more distinct objects of the same kind. 

Thus, one man, two houses, three pounds, &c. which are 
represented by the numbers, one^ two^ ihree^ Ac. denote one or mor 5 ^ 
individuals of the same kind. 
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7. Numbeis thus viewed or considered are termed whole 
nnmherB or integers ; and the unit is considered as the first or 
ieast integer. 

a The measure or numerical Talue of any quantity is the 
number of times the quantity contains the unit. 

Thus, when a foot is used as the unit of length, and we speak 
of a rod as four feet long, the number four represents the measure 
of the stick. 

9 . - Hence, the measure of a quantity represents its relative 
magnitude, but the measure^ and the unit together indicate its 
absolute magnitude. 

10 . Numbers are either abstract or concrete. 

A concrete or applicate number is a number of objects or units 
of any kind ; an abstract number is a number considered separately 
aad without any relation to objects. 

Thus, five apples, ten pounds, four men are concrete numbers ; 
five^ ten^ four are abstract nun<bers. 

11 . Hence, an abstract number is a number in its literal sense, 
giving the idea of times or repetitions but a concrete number is 
simply a quantity. 

13 . Arithmetic is the Science of numbers. It investigates 
their properties, and points out methods of calculations by means 
of them. 


II. NAMES OF NUMBERS. 

13 . The Symbol or Representation of unit or unity is i ; but 
instead of other numbers being expressed by assemblages or multi* 
ludes of units placed together, which would soon become embarrass¬ 
ing, other characters or symbols have been invented, by means of 
which every number however great may be expressed • again, 
instead of a different symbol being adopted for every different 
number, which would soon become equally inconvenient, all numbers 
are expressed by means of the following ten symbols, or as they ate 
usually termed figures, and sometimes digits, which have their 
names respectively annexed ;— 

^1 3» 4i 5» 7» 9i ® 

one, two, three, four, five, six, seven, eight, nine, zero, 

the first nine of which are all defined by their names : thus, one and 
one is two ; two and one is three ; three and one is four ; four 
and one is five ; and so on ; and the last which is variously 
denominated zero, cipher, or nought, when standing by itself has 
no signification or at most, denotes the absence of number, and is to 
be regarded merely as an auxiliary digit, for the purposes hereafter 
to be explained. These nine digits are called simple numbers^ and 
ufuts of the first order. Their names are perfectly arbitrary. 
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14 . The next number is nine and one^ and we give it the name 
ten. Ten forms a single unit of the second order^ and by counting 
by tcHy as we before counted by one, we have 

onc-len, two-ten, three-ten, four-ten.nine-ten ; 

or more briefly, remembering that “ty” is equivalent to ten, and 
treating ten as a simple number, we say 

ten, twenty, thirty, forty.ninety. 

The names of the nine numbers between ten and twenty, are 
eleven, twelve, thirteen, fourteen, fifteen,.nineteen. 

The names of the nine numbers between twenty and thirty, 

thirty and forty,.as also the nine numbers that follow ninety 

are formed by placing in order the names of the first nine numbers 
after twenty, thirty,..ninety. Thus we get at last ninety-nine. 

15 . The number which follows ninety-nine is ninety-nine and 
one, or ten tenSy and is called a buudTed. It is a single unit of the 
third ordery and by counting by hundreds as we counted by simple 
units, we have 

one-hundred, iwo-hundred, three-hundred,.nine-hundied. 

The names of the ninety-nine numbers between one hundred 

and two hundred, iwo hundred and three hundred,.. as also the 

ninety*nine numbers that follow nine hundred, are formed by placing 
in order the names of the first niiif|ty-nine numbers after one hun¬ 
dred, two hundred.nme hundred. Thus we get at last nine 

hundred and ninety-ninef. 

16 . The number which follows nine hundred and ninety-nine 
is nine hundred ninety-nine and one or ten hundred^ and is called 
a thoxLBaud. It is a single unit o t/ic fourth order* Proceeding 
as before, we get ten thousand as forming a single unit of the fifth 
otdery aod ten ten-thousands or a hundred thousand as a single unit 
uf the sixth order ; but there being no independent names for these 
units we call a thousand as a second principal unit, and count by 
units, tens and hundreds of thousands. 

The names of the nine hundred and ninety*nine numbers 
betweep one thousand and two thousand, two thousand and three 

thousand,.. as also the nine hundred and ninety-nme numbers 

that follow hundreds of thousand are formed by placing in order the 
names of the first nine hundred and ninety-nine numbers after one 
thousand, two thousand,.hundreds of thousands. 

17 . The next number is a thousand thousands^ and forms a 

single unit of the seventh order, it has an independent name and 

is called a million. Considering a million as a third principal unit, 

we count by units, tens, hundreds, thousands, ten-thousands, and 

hundred thousands of millions. 

• 

18 . Lastly, we dome to a million millionSy which is called a 
billion, and forms a single unit of the thirteenth order* Proceeding 
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in this way, we get a million billions^ which Is called a trillioil, 
a million trillions^ which is called a qUAdrillion, and so on 

The periods which follow the above in succession are quixi* 
tillion, sextillion, septillios, octillion, &c. 

In France and some.of the United States of America a 
sand millions is called a billion, a thousand billions a trillion, and so 
on ; hence a billion in England is a trillion in America, &c. 

19 . From what has been said above, it appears that we 
practically employ not more than thirteen independent wc rds :— oWy 
twOy three, foury fivoy siXy sevepy eighty nincy tetty hundredy thousandy 
millioPy and that ten uaits of any order always make one unit of the 
next higher order. 


III. NOTATION. 

20 . Notation is the method of expressing by certain symbols 
or characters, any proposed number expressed in words. 

21 . Beginners have already learnt from Art. 13, how to express 
the numbers from one to nine by one figure ; the following Article 
will teach them to express numbers from ten to ninety*nine by the 
use of two figures. 

22 . When a figure is placed on the right of the same or any 
other figure it his by universal ap’eement the effect of increasing 
the value of the last mentioned figure tenfoldy at the same time that 
it retains its own value. 


Thus, beginning with the auxiliary digit 0, we have the following 
numbers and their representations :— 


10 ten 

29 twenty-nine 

48 forty-eight 

11 eleven 

30 thirty 

49 forty-nine 

12 twelve 

31 thirty-one 

50 fifty 

13 thirteen 

32 thirty-two 

51 fifty-one 

14 fourteen 

33 thirty-three 

52 fifty two 

15 fifteen 

34 thirty-four 

53 fifty-three 

16 sixteen 

35 thirty-five 

54 fifty-four 

17 seventeen 

36 thirty-six 

55 fifty-five 

18 eighteen 

37 thirty-seven 

56 fifty-six 

19 nineteen 

38 thirty-eight 

57 fifty-seven 

20 twenty 

39 thirty-nine 

58 fifty-eight 

21 twenty-one 

40 forty 

59 fifty-nine 

22 twenty-two 

41 forty-one 

ixs sixty 

23 twenty-three 

42 forty-two 

61 sixty-one 

24 twcn«y-four 

43 forty-three 

62 sixty-two 

25 twenty-five 

44 forty-four 

63 sixty-three 

26 twenty-six 

45 forty-five 

64 sixty- 40 ur 

27 twenty-seven 

46 forty-six 

65 sixty-five 

28 twenty-eight 

47 forty-seven 

60 sixty* six 
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67 sixty-seven 78 seventy-eight 89 eighty-nine 

68 sixty-eight 79 seventy-nine 90 ninety 

69 sixty-nine 80 eighty 91 ninety-one 

70 seventy 81 eighty-one 92 ninety-two 

71 seventy-one 82 eighty-two 93 ninety-three 

72 seventy-two 83 eighty-three 94 ninety-four 

73 seventy-three 84 eighty-four 95 ninety-five 

74 seventy-four 85 eighty five 96 ninety-six 

75 seventy-five 86 eighty-six 97 ninety-seven 

76 seventy-six 87 eighty-seven 98 ninety-eight 

77 seventy-seven 88 eighty-eight 99 ninety-nine 

which is the largest number that can be expressed by t^O digits. 

23 The use of two, either the same or different figures, will 
not enable us to go beyond this number, but a repetition of the con¬ 
trivance «n the last Article will by means of more figures supply 
the defect. 

Thus, supposing the effect of any figure’s being placed on the 
right of symbols formed as above, to be to increase all their values 
tenfold^ we shall have 

100 one hundred 200 two hundred 

101 one hundred and one • 201 two hundred and one 

103 one hundred and two 203 two hundred and two 

&c. &c. &c. &c. 

so likewise of succeeding numbers ; thus, we have 

345 three hundred and forty-five 750 seven hundred and fifty 

586 five hundred and eighty-six 946 nine hundred and forty-six 
and again 999 will be nine hundred and ninety-nine^ which is the 
largest number capable of being expressed by three figures. 

Here, the ffrst figure on the right hand is said to occupy the 
unit^ place^ the second^ the p‘ace of tens^ and the thirds that of 
hundreds. * 

Of ^he auxiliary digit 0, the sole use is in the effect specified in 
the last two Articles ; and all figures to the right of it will therefore 
be unaffected by it. 

21 . In estimating numerical magnitudes, we proceed in order 
from hundreds to thousands^ tens of thousands^ and hundreds of 
thousands ; mil/ionsj tens of millions, and hundreds of millions ; 
in precisely the same manner as we have done above from units to 
tens, and from tens to hundreds. 

, 25 . Agreeably to the principle of Art 22, it is assumed that 
" any figure placed on the right of one or more figures, has the effect 
of increasing every one of them tenfold without altering its own 
value ” ; and this enables us to express with facility any number 
whatever. 
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Thus, looo will represent one thousand. 

5403 will represent five thousard, four hundred and 
ninety-thiee. 

23456 will represent twenty>three thousand, four hundred 
and fifty-six. 

729054 will represent seven hundred twenty-nine thousand 
and fifiy-four. 

1803205 will represent one million, eight hundred three thou¬ 
sand, two hundred and five. 

32754081 will represent thirty-two million, seven hundred fifty- 
four thousand and ei|>ihty-one. 

473025004 will represent four hundred seventy-three million, 
twenty-five thousand and four. 

2 S. If the first three figures beginning from the right hand be 
denominated so many units^ tens of units and hundreds of units^ it 
follows that the next three figures taken in the same way w'il! be 
thousands, tens of thousands, and hundreds of thousands, the next 
three in order will be millions, tens of tnitiions, and hundreds of 
millions ; and so on. 

Whence, to express in figures any number proposed, we have 
only to consider in which of these divisions each part of it ought to 
be found, observing that three figures from the right must be t.'ken 
to make each division complete, before we proceed to the next. Thus 

Ex. I. Express by means of figures ; Thirty-five thousand 
eight hundred and nineteen. 

Here eight hundred and nineteen belongs to thedivision 
on the right, and is written 8ig : also, thirty-five thousand must be 
found in the second division from the right, and is 35 : whence the 
proposed number will be expressed by 35,819. 

Ex. 2. Write down in figures the number : Five jnillion 
hventyfive thousand, six hundred and seven. * 

In this case, the first division on the right will be 607 ; the second 
will be 025, the digit o being affixed to the left of the otherr without 
altering their values, to make up the required number of three ; and 
the third is 5 ; so that the expression required wili be 5,025,607, . 

Ex. 3. Express by figures the following number : Five hundred 
and seventy million, two hundred six thousand and fifty-four. 

Here, the first division is 054, the o altering only the values of 
the figures in the subsequent divisions ; the second division is 206 ; 
and the third is 570 ; whence the number proposed is correctly 
expressed by 570,206,054. 

27. This method of notation can never present any difficulty, 
provided it be carefully remembered that every division of figures 
as we proceed from the right hand towards the left must be comple¬ 
ted as far as it is possible ; and by a little practice, we shall be en¬ 
abled %o write down any number by beginning at the kjt hand. 
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Ex, I. To writedown Six hundred and thirteen million five 
hundred and twenty-seven^ we observe that the division of millions 
will be 613 ; that of thousands will be 000, and that of units 527 ; so 
that the number is expressed by 613,000,527. 

Ev. 3 . To represent Ten thousand million by figures ; for the 
fourth division we have 10, and for each of the thirds second and 
first oco^ so that )he rrpresentation required is io,oco,ooo,coo. 

Examples I. 

Represent the following numbers in figures :— 

1. Foity-tbree ; seventy-nine ; fixty-five ; eighty-four ; fifty- 
eight ; i.incty-seven ; sixty ; eighty-seven. 

3 . Four hundred and forty-nine ; five hundred and nineij-eight J 
seven hundred and four ; four hundred and five ; two hundred pnd 
thirty-five ; nine hundred and fifty-eight , seven hundred and tv, eniy- 
five ; eight hundred and thirty five. • 

3. Four thousand ; seven thousand, eight hundred and four ; 
eighty-nine thou^ard ard sixty-three ; fifty-three thousand, two 
hundred and twenty-three ; eight thousand and forty-six* six hundred 
three thousand, two hundred and forty ; five hundred thousand, five 
hundred and five ; nine hundred nine thousand and nine. 

4. Three hundred forty one thousand three hundred and 
tw'cnty-three ; two hundred th(iusand -and seventy-five ; seven hundred 
seven thousand .and seventy ; five hundred-thousand; eighty thousand 
and eight ; four hundred two rheusand and seven hundred. 

5 . Nine million, forty-three theusand, six hundred and two ; 
seven million, eight hundred fifty-nine thousand, six hundred and 
thirty-two ; three million, forty thousand and twenty ; one million 
four hundred and three thousand ; five million, five hundred thousand 
six hunched find seventy-six ; eleven million and five ; one million, 
three hundred, seventy-eight thousand, twohundred and sixty-seven ; 
one million, ten thousand and one. 

6. Forty-five million, three hundred eighty-seven thousand and 
twenty-five ; ninety-two million, five hundred sixty-eight thou¬ 
sand, nine hundred and eighty-five ; eleven million, five hundred 
sixty-five thousand, four hundred and thirty seven ; forty million, 
forty thi usand and five ; ninety-six million, ninety-six thousand and 
ninety-six. 

7- Three hundred forty nine million, four thousand and sixty- 
five ; one hundred million, th'rteen theusand and one ; nine hundred 
nine million, nine theusand and ninety-nine ; eight hundred fcity two 
million, tw'o hundred forty-six thousand, four hundred and eighty- 
four } three million, four hundred fifty-tw'o theusand, cne hundred 
and sixty-one ; four hundred ninety-four million. 

8 Ninety-nine million, ninety-nine thousand and ninety-nine ; 
one hundred eleven million, six hundred fifty thousand and fifty ; 
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six hundred forty million, sixty*four thousand and six hundred ; five 
hundred million, seven hundred three thousand and two t six hun* 
dred nine million, one thousand, two hundred and eight. 

9 . Two thousand, eight hundred four million, two hundred 
fifty-two thousand and ninety-seven ; twelve thousand, thirty-six 
million, fifty-four thousand and seventy-nine ; four thousand million, 
nine hundred thousand and five ; six thousand three hundred four 
million, five hundred six thr usand, five hundred and six ; forty 
thousand, two hundred eighty million, five hundred thirty thousand, 
two hundred and fifty-nine. 

10 . Four hundred thousand million and ten thousand ; eight 
handled thirty-six thousand, five hundred ard seventy-three million, 
two hundred forty-four thousand and six ; nine hundred thousand, 
nine hundred million, nine hundred thousand and nine ; six hundred 
thousand, sixty million, six thousand and six, 

11 . Nine thousand four hundred five million four thousand, 
five hundred and fifty, four hundred thirteen thousand, seven hun, 
dred twenty-three million, nine thousand and four ; five thousand, 
and eight hundred eight million, sixty-eight thousand and eighty. 

12 . Eight billion, two hundred seven thousand and five ; three 
billion, four thousand, seven hundred two million, ore hundred sixty- 
four th^'usand, seven hundted and twenty-two ; one billion, three 
hundred thousand and five. 

13. Ninety-nine billion, ninety million, ninety-nine thousand, 
nine hundred and nine ; one huidied billion, one hundred ninety-six 
thousand, four hundred million, ten thousand and nine. 

14. Six hundred fifty-fcur thousand, three hundred twenty-three 
billion, four thousand, twenty-one million, fifty thousand, three hun¬ 
dred and one ; forty-seven thousand, five hundred twenty-six billion, 
eight hundred seventy thousand, seven hundred forty-four million, 
one hundred three thousand, two hundred :<nd eighty-four. 

15. Nine trillion, four billion, six hundred forty million, three 
hundred and sixty-five. 

16 . Write in figures the least number of six digits^nd the 
greatest number of eight digits. How many numbers are represent¬ 
ed by three digits ? 

17 . Write down in figures all the numbers between eighty- 
seven and ninety-three, between six hundred and eleven to six 
hundred and twenty, and between nine hundred and lorty-seven to 
nine hundred and seventy. 

18 . When told to write five million, five hundred five thousand 
five hundred and five in figures, one boy wrote 550555, and another 
wrote 50550505 ; what mistakes did they commit f 

28 . It will be observed, from wh^t has been said, that^ each 
of the nige figures or digits, 1, 2, 3, 4, 5, 6, 7, 8, 9, has a gimple 
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RbBOliite or intrinsic value of its own, whereas the auxiliary digit o 
has no such value and on this account the former are termed 
significant figures, in contradistinction to the last. It will moreover 
have occurred to the reader, that every one of these significant digits 
in addition to its simple value, which is fixed and certain, possesses 
also a local or accidental value deperdent upon the situation in 
which it is placed. 

Thus, in the expression of the number. Four thousand three 
hundred and twenty-one^ which will be 4321, the 1 in the first place 
on the right hand, retains its simple value ; the second figure 2, 
in its situation denotes two tens or twenty ; the third is three 
hundreds^ and the fourth is four thousands ; so that the local values 
of 2, 3 and 4 here, are respectively, ten times, a hundred times and 
a thousand times, as great as their stmple values ; and it is the 
circumstance of assigning to each of the significant figures a local 
as well as a simple value, which confers upon the system the 
immense powers it possesses. 

29 . The characters i. 2, 3, 4, 5, 6, 7, 8, 9, o and the mode of 
representing numbers by their combinatn ns u ere first invented by the 
Hindus. The word Di^t (denoting a Finder) usually applied in these 
characters, seems to point out the meat>s originally employed in 
estimating numerical magnitudes : the number 10, which is called the 
Base Qx Radix I'd the system, and by which the local values of the 
Merits are regulated, being that of the Fingets of both hands. Thus 
came the name ‘Decimal System of Notation. The system was 
borrowed from the Hindus by the Arabs, who introduced it into Europe 
about the nth century Hence the Europeans call it the Arabic Nota¬ 
tion. The Notation appears to be as complete and convenient as can 
well be imagined, and in its present state may certainly be regarded 
as one of the greatest and most successful efforts of human ingenuity 
ever exhibited to the world. 

• 17. NUMERATION. 

30. NnmeratiOlL is the art of reading or estimating the value 
of a number expressed by figures, and is therefore the reverse of 
Notation. 

31 . From the circumstance of every figuie possessing a 47ra/ 
as well as a simple value, it follows that the value of each figure 
must be estimated by the place which it occupies ; hence, a figure 
standing by itself expres&es so many units ; a figure in the second 
place fiom the right, denotes so many tens ; a figure in the third 
place, so many hundreds^ and so on ; consequently, if we suppose 
any numerical expression to be divided into periods, or portions each 
consisting of three figures as far as they go, the figures of the period 
on the right will be units, and tens and hundreds of unite ; those of 
the next will be units, tens and hundreds cf thousands : these of 
the third will be units, tens and hundreds of millions ; and so on. 
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Thus, 25 is read twenty-five. 

304 is read three hundred and four. 

5,287 is read five thousand, two hundred and eighty- 
seven. 

60,539 ‘s read sixty thousand, five hundred and 
thirty-nine. 

207,385 is read two hundred seven thousand, three 
hundred and eighty-five. 

1,739,204 is read one million, seven hundred thirtjf-nine 
thousand, two hundred and four. 

35,024,376 is read thirty five million, twenty-fcur thousand, 
three hundred and seventy-six. 

275,008,005 is read two hundred 5 e\'enty-five million 
eight thousand and five. 

33. In each of the above instances, we conceive the expression 
to be separated into fetiods of three figures each as far as they 
go, beginning at the right hand. But if the number contains more 
than nine figures, then instead of supposing that each division 
consists of three figures, if we include iix figures as far as we can in 
each division from the right hand, the first may be irgarded as so 
many hundreds of thousands of ttnits ; the next as so many hundreds 
of thousands of millions ; the next as so many hundreds of thou¬ 
sands of what are called hillions and the succeeding divisions, of so 
many hundreds of thousands of what are termed trillions, quad¬ 
rillions, &c. 

Thus, 34,567008,093402 is read tbirty-fcur billion, five hundred 
sixty-seven thousand and eight million, ninety-three thousand four 
hundred and two. 


33. The last two Articles will be rendered more clear by 
following scheme, called the Numeration Table. 
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34 . In reference to what was said in Art. 32, it may be proper 
to observe that the method of proceeding differs from that adopted 
by the French and some other European Arithmeticians, who adhere 
throughout to divisions of three figures, according to the principle of 
Art. 31, and after the division of miUionSy proceed directly to that 
of billions^ tens of billions^ and hundreds of- billions ; then to 
trillions^ tens of trillions^ ard hundreds of tiillions^ and soon : 
and this method certainly possesses some advantages in point of 
simplicity ; hut as numbers of these magnitudes are not of very 
frequent occurrence, it has not been thought necessary to depart 
from the Notation and Nomenclature established in England. 


Ezamples II. 

Write down in words'.the followirg numbers :— 

1 . 17 ; 24 ; 35 ; 46 ; 27 ; 48 ; 59 ; 76 ; 84 ; 95 ; 66 ; 75 ; 89. 

2. 217 ; 319 ; 583 ; 69; ; 725 ; 308 ; 406 ; 846 ; 932 : 725. 

3 . 3406 ; 5260 ; 4236 ; 3298 ; 5678 ; 2405 ; 9286. 

4. 43201 ; S7054 ; 34002 ; 49803 f 58030 : 76503. 

5 - 903756 ; 903284 ; 827109 : 319420 ; 243065 ; 123456. 

6. 2714325 ; 8047328 ; 4010010 : 8004640 ; T234007. 

7 . 12870045 : 20084216; 79030284 ; 43002005. 

8. 331408653 ; 408076032 ; 314159265 ; 123456789. 

9 . 571268405 ; 3179040601 ; 319680209078, 

10. 1234567654321 ; 5020040003060 ; 430250x5764009. 

11. 20090060C002 ; 43287000006321 ; 64000002646002. 

12. 319080259417 ; 25604597821347B. 

13 . 1527875430029 ; 5432176989007. 

14 . Write the largest and the smallest numbers possible with 
the symbols 5, 4, 9, 2, 7. 

15 . Give the local value of each of the significant digits in the 
following numbers 

95 ; 64 ; 575 ; 8297 ; 40276; 3205; 478296 ; 40302605 ; 50003029 ; 
70300006 ; 9786002030. 

16 . • Express in words the greatest number of five figures and 
the least number of seven figures. 

17. Write down all the numbers that can be formed by the 
digits 2, 3, 4, taken all together. 
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V. THS HINDU HBTHOD OF NUMERATION. 

35. The following is the Indian Numeration Table io 
common use :— 
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The above number is read thus :—Four hundred and fifty-six 
crores, seventy-five lacs, twenty-eight thousand, three hundred and 
sixty-four. 

A 

The Hindu names of places of figures are as follow :->ekai 
ilas/iay shata^ sahasra, ajuta^ laksha (lac), nijuta^ koti (crore)) 
arbuda^ brinda^ kharva^ nikhatva^ sankha^ sagara^ padma^ padma- 
ncpva^ mohapadtna^ kshuni^ akshuMni^ dhuli^ mohadhult\ aniyiit 
Parardha. 


Examples IIL- 


Write down in words the following numbers according to the 
Indian Numeration :— 

1 . 19237 ; 60081 ; 49027 ; 167208 ; 200753 ; 830005. 

2. 7090709 ; 8001025 ; 3905086 ; 24050008 ; 4001745. 

3 . 40217815 ; 4030024340 ; 4780230016 ; 23456000. • 

A 123456789 ; 6450300000 ; 760242900. 

5 . 4500002430 ; 8000785000 ; 4020504008. 

Express in figures :— 

6 . Four lacs, fifteen thousand, two hundred and eight ; fifty- 
six lacs, four thousand and twenty-nine ; eight hundred forty-three 
lacs, seventy-four thousand, two hundred and nine ; eight lacs and 
five ; seventy-five lacs ; thirty lacs, seven hundred and eight. 

7. Two crores, fifteen lacs and four ; thirty-seven croresr, seven 
lacs, four thousand and twelve; one hundred and forty-five crores, 
nineteen lacs, and seven ; five thousand and ninety-nine crores, four 
lacs, five thousand, six hundred and seven. 



THE ROMAN SYSTEM OF NOTATION. 


13 


8 . Eighty crores, thirty lacs, one thousand and eleven ; four 
thousand two hundred and ninety*five crores, fourteen lacs, and 
eighty>five ; seventy-five thousand four hundred and ten crores, four¬ 
teen lacs, nine thousand and nine. 

9. How many lacs are there in twenty millions ? How many 
thousands are in ten lacs ? How many millions in forty crores ? 

10 . Read according to the Indian numeration the number—four 
hundred five million, seventy-five thousand, nine hundred and four. 

11 . Express a billion in Indian, and a akikuhini in English 
Notation. 

II. A boy was told to write nine crores, five lacs, four thousand, 
seven hundred and fifty-six, and he wrote 905407056. Find out his 
mistakes. 

VI. THE ROHAN SYSTEM OF NOTATION. 

36. A different system of Notation was in use among the 
Romans, long I efore the introduction of the Arabic Notation into 
Europe by the Moors in Spain. 

In this system the characters chiefly used are I, V, X, L, C, D 
and M which denote respectively the numbers 1, 5, 10, 50, 100, 500 
and 1000 in the Arabic system. Again -when a bar or line is placed 
over a character, it increases its value a thousandfold. 

Thus V stands for 5000, C represents 100000. 

The following table gives a full view of the method of expressing 
numbers in the Roman Sjstem 
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Examples lY. 

Express in Arabic Notation each of the following numbers :— 

1 . VII, XVII, XXI, LIV, XXVIX, XXXIX. 

2. LXLV, XLVIII, XCV, CCXIV, DXIV, CDXIX. 

3. MIX, MDCCCIV, MDCL, MDCCLXVI, MC, DCV. 

4 . VDLVi VIDL, C^CDXL, CC^DXL, MX, MMDMC. 

Express in Roman Notation each of the following numbeis ;— 

6. 9» 35, 46, 68, 75, 89, 99, 105, 148. 

6. 32, 28, 49, 69, 78, 95» 215, 327, 433. 549- 

7 . 745i 923, 567, 1234, 1567, 1853, 1918. 

8. 1231, 1262, 1862, 1877, 1999, 2001, 1769, 

9 . 15497? 20015, 200150, 651001, 1000001, 2003450. 


CHAPTER 11. 

The Four Fundamental Operations. 

37. We now proceed to the consideration of the Four Fnnda- 
mental Operations that can be performed upon numbers which 
are those of Addition, Subtraction, Multiplication and Division 
each of which will be defined, explained and exemplified in its order. 

I. ADDITION. 

38 . Addition consists in finding a number equal to tioo or 
more numbers taken together. 

The seveial numbers given to be added are called summands, 
and the single number obtained by adding them is called their sum 
or amount. * 

In addition the several numbers to be added must be either all 
abstract numbers or all concrete numbers of the same kind^ 

39 . Addition is of two kinds, simple and compound- 

(\) Simple Addition is one in which the numbers to be added 
together are either all obstruct numbers, or all concrete numbers of the 
same denomination [e.g.^ all rupees^ or all pounds^ or all miles^ &c.). 

(ii) Compound Addition is the method of collecting into one sum 
several concrete numbets of the same kind, but not expressed in one 
denomination of that kind. 

40 . It is usual, in the application of Arithmetic, to e;)(press the 
operation of Addition by the sign+ invented for the purpose. It is 
read plus. 
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Thusi the sum of 4 and 5 is expressed in the form 4+ $1 wherein 
the sign + between 4 and 5 denotes the addition of the latter number 
to the former, and is lead four plus five. 

The signs::is called the the sign of equality. It is read equals 
or is equal to.. 

Thus 44* SbQ expresses the result of the addition of 4 and 5 to 
be 9, or the equality between the sum of the numbeis 4 and 5 and the 
number 9, It is read four plus five equals nine. 

41. To effect the operation of Addition^ it is meiely necessaiy 
to know from memory or by practice^ the sums of every two single 
figures. The following Table, called the Addition Table should 
be carefully commit:ed to memory by beginners :— 



This Table can easily be caiiied on for numbers larger than 10 ; 
for instance, since 4 and 1 make 5, 4 and ii make 10 more than 4 
and 1, i.c,, make 15. Again, since 8 and 7 make 15, 8 and 17 will 
make 25, and so on, the re.siiU in each case, being 10 more than in 
the coiresponding c.ise in the Table. Also 3 and 46 make 49, 9 and 
56 make 65, 8 and 87 make 95, and so on, the results in the several 
cases being respectively 40, 50, 80, more than the corresponding 
lesults in the Table. 


Ex. /. Add together 4, 8, 5, o, 9. « 

We add thus, 4 and 8 make 12, 12 and 5 make 17, ^ 

17 and o make 17, 17 and 9 make 26, 

4 +8-h 5+0 + 9=26, ® 


4 
8 

5 
o 

_q 

26 


Ex. 2. Find the sum of 24, 13, 15, 42. 

24 and 13 make 37, 37 and 15 make 52, 
52 and 42 make 94, 

.** 24+i3+i5 + 42*94. 
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Exainples V. (Mental Addition.) 

1 . Write down the sums of :— 

(1) 2 and 4 ; 2 and lo ; 3 and 5 ; 4 and 7 ; 5 and 9; 8 and 7. 

(2) 9 and 10 ; 8 and 8 ; 7 and 3 ; 7 and 6 ; 9 and i ; 5 and 9. 

(3) 2 and 9; o and 7 ; 4 and 9; 9 and 7 : 4 and 11 ; 9 and 14. 

(4) 7 and 7 ; 7 and 9 ; 8 and 10 ; 9 and 6 ; 4 and 12 ; 7 and 13. 

(5) 8 and 2 ; 8 and 5 ; 9 and 14 ; 8 and 13; 7 and 15 ; 6 and 14. 

(6) 10 and 6 ; 10 and 9 ; ii and 5 ; 13 and 6 ; 14 and 3. 

(7) 4 and 17 ; 3 and 19 ; 12 and 12 ; 13 and 13 ; 16 and 12. 

(8) 8 and o ; 12 and 13 ; 12 and 15 j ii and 16; 10 and 19. 

(9 15 and 8; ii and 15 • 18 and 12 ; 16 and 15 ; 13 and 16. 

(10) 18 and 16 ; 15 and 15 ; 14 and 14 ; 16 and 16 ; 11 and 17. 

(11) 10 and II ; 10 and I2 ; 11 and 13 j ii and 18 *, 12 and 19. 

(12) 17 and 17 ; 18 and 19 ; 16 and 18 ; 19 and 19 ; 16 and 19. 

2 . (1) Add 6 to 28, to 38, to 48, to 58, to 68, to 78, to 88, &c. 

{2) Add 8 to 25, to 35, to 45, to S5, to 65, to 75, to 85, &c. 

(3) Add IS to 39, to 49, to 59, to 69, to 79, to 89, to 99. 

3 . Add together :— 

(1) 12 and 37 ; 13 and 25 ; 14 and 84 ; 14 and 26 ; 14 and 76, 

(2) 19 and 75 ; 17 and 87 ; 16 and 56 ; <8 and 75 ; 18 and 52. 

(3) 26 and 64 ; 36 and 83 ; 49 ai.d 24 ; 39 and 75 ; 27 and 31. 

(4) 39 and 42 ; 49 and 99 ; 26 and 37 ; 75 and 94 ; 53 and 84. 

(5) 16 and 85 ; 17 and 54 ; 45 and 33 ; 64 and 89. 

4 . Count aloud by increments of 7 up to 100, starting at 6, at 9, 
at 13, at 15, at 17, at 19, at 21, at 23, at 25, and at 29. 

5. Find the sums of • 

(j) I, 3 and 5 ; 2, 5 and 3 ; 3 » 9 and 7 ; 8, 4 and 6; 7, 7 and 7 - 
(2) 9, 9 and 2 : 7, 3 and 6 ; 8, 5 and 9 ; 5, 5 and 9 i 7, 5 and 9. 
(3* 3t 3i 3 ^nd 3 ; 4, 6, i and 9 ; 8, o, 9 and 6 ; 8, 8, 8 and 8. 

(4) 5, 5, 8 and 4 ; 9, 8, 7 and 6 ; 4, 7, 2 and 6 ; 6, 7, 8 and 9. 

(5) 4t o, 3, 5 and 9 ; 6, o, 5, o and 9 ; 7, 2, 8, 8 and 5. 

6. Find the values of ^ 

(1) 3 + 4+9 + 3 + 3-+5 ; 3+6 + 8+5 + 6+4 ; 640+4+7+0+5. 

(2) 9+5 + 7 + 8 + 3+4 ;6 + 9 + 9+7 + 7 + 5 55+8 + 9+7 + S + 6 + 3 . 

7. Kam has 6 books, and his brother 5 ; how many books have 
they together ? 

8. A boy has 8 marbles in one pocket, and 5 in another ; how 
many marbles has he ? 

9 . Bepin has 4 marbles, Gopal 7 and Bejoy 5 ; how many have 
they together ? 

10. In a garden there are 4 mango trees, 6 cocoanut trees, 5,. 
jack trees and 8 plum trees ; how many trees are there in all ? 
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IL Shyam paid 3 pice for a loaf, 4 pice for sugar, and 2 pice 
for butter. How much did he pay altogether ? 

12 . One boy gained 3 prizes, another 2, and another 5. How 
many prizes did the three boys gain ? 

13 . Hari has 8 marbles, and Bhuban 7 more than Hari. How 
many have they both together ? 

14 . One dovecot has 8 pigeons, another has 10, and a third 
has 12. How many pigeons have the three dovecots ? 

15 . A boy paid 4 pice for a pencil, 2 pice for a pen-holder, 
14 pice for a slate and 7 pice for quills ; how many did he pay for 
the whole ? 

16 Ram’s age is 4 years, Gopal is 2 years older than Ram ; 
Shyam’s age is the sum of the ages of the other two. Find the sum 
of all their ages. 

17 . In a school there are four classes. In the first class there 
are 6 boys ; in the second class 7 boys ; in the third 2 more than in 
the first class ; in the fourth 5 more than in the second class. How 
many boys are there in the school ? 

18 . Ram, Hari, and Gopal went to fish. Ram caught 9 lobs¬ 
ters, Hari caught none, and Gopal caught J2. How many lobsters 
did the three boys catch ? 

19 . Ram has a line 6 feet long, .Shyam one 10 feet long, and 
Bhuban one 9 feet long. If the thiee lines were joined, how long a 
line would they make ? 

20. Jogiu got a prize of 5 rupees, Upendia got 6 rupees more 
than Jogin ; how many rupees did liiey gtt altogether ? 

21 . A farmer has Scows, 6 cahes, and 5 sheep. How many 
animals has he altogether ? 

22 . Hari got from his father 9 pice, his two brothers 7 and 8 
pice respectively, p,nd his sister 5 pice ; how much did the father give 
in all ? 

23 . A man’s age is 38 years ; how old will he be after 12 years ? 

24 . F rom a rope aie cut off 15 yards and there are 6 yards 
left ; what was the length of the lope ? 

25. After giving away 15 rupees, I have 8 rupees still left; 
how many rupees had 1 in all ? 

What number is that from which if 1 take first 8, and 
then 5, there will remain 24 ? 

27 . A man has a son whose age is 10 years ; he is older than 
his son by 26 years*«fVhat is his age ? 

2a I have 2$ nuis in my pocket, and my father gives me 15 
more ; how many have 1 in all ? 

29 - A rupee contains 64 pice ; how many pice are there in 
two rupees ? 


2 
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30 . A woman sold 4 mangoes to A^io B $ more than to to 
C as many as to A and B, to D g more than to B ; had C bought as 
many more mangoes as he did buy, the woman would have sold all 
her mangoes ; how many mangoes had she to sell ? 

SIMPLE ADDITION. 

42 . The principle usually termed carrjing in the Rule given 
below is “ that the tens of any order in a partial sum may te carri* 
ed as units to the next higher orderfor ten units of any order are 
equivalent to one unit of the next higher order. 

43 . The following is the Rule for the addition of large 
numbers 

Rule. Place the numbers under one another in such a manner 
that units may stand under units, tens under tens, hundreds under 
hundreds, and so on, and draw a line below all the horizontal rows of 
figures. Then add up the figures in the first vertical row on the right- 
hand, find the numbers of tens and units in their sum, and put down 
the number of unitSj whether it be zero or any of the nine other 
digits. Carxy as many units as there are tens thus found to the 
next vertical row and add them up as before, observing the numbers 
of tens and unit contained in the sum. Place the number of units 
under the row added, and carry the number of tens to the next ; 
proceed in the same manner till the last row is added, when put 
down the numbers both of tens and units, as there are no more 
figures of higher denominations. The entire sum thus put down 
will be the STlin of the separate numbers 

Ex. Add together 6254, 893, 48 and 5487. 

Arrange the numbers according to the Rule given above, and 
proceed to add the columns beginning from the column of units. 

The sum cf 4, 3, 8 and 7 is 22. Place the 2 units under 
6254 the row of units, and carry on the 2 tens units to the row of 
893 tens. 

48 Tlie sum of 2, 5, 9, 4 and 8 is 28. Place the 8 tens under 
548 7 the row of tens, and carry on the 2 hundreds tinits to the 
12682 row of hundreds. 

The sum of 2, 2, 8 and 4 is 16. Put down the 6 hundreds under 
the row of hundreds, and carry on the i thousand units to the row of 
thousands. 

The sum of x, 6 and 5 is 12. Put down the 12 under the row of 
thousands. Thus the entire sum is 12682. 

44 . A Proof is a second operation which serves as a test of 
the correctness of the first. 

The Proofs of Addition depend on this principle—The BTlin of 
several numbers is not affected by the OTmt in which they are 
added together ; thus 4+8»*8+4. 
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15 . To ascertain whether the operation is correctly perfoimed, 
vatious expedients might be resorted to first, that of adding the 
numbers downwards instead of upwards^ which, because the set 
of numbers cannot have two different sums, must give the same re> 
suit : second, that of omitting one of the horizontal rows of figures 
in a second operation, and afterwards adding if to the result of the 
rest obtained by the Rule : third, that of casting out the nines from 
the sum of the digits in the summands and the sum of the digits in 
the amount ; if the two results coincide the operation may be pre¬ 
sumed to be correct. [Casting out the nines is explained in Art. 79.) 

Examples VI. 


1 . Add together ;— 


f 1 ) 

(2) 

( 3 ) 

4 ) 

( 5 ) 

(6) 

( 7 ) 

00 

^ 9 ) 

(10) 

37 

90 

57 

24 

98 

68 

79 

12 

87 

97 

42 

45 

68 

56 

55 

48 

27 

56 

68 

59 

23 

73 

75 

35 

60 

29 

94 

£ 

59 ' 



fit) 

( 12 ; 

(* 3 ' 

f* 4 ) 

05) 

(16; 

(* 7 ) 

(18) 

f* 9 ) 

85 

78 

310 

704 

345 

2969 

787 

347 

32*4 

92 

69 

46 

450 

90? 

4868 

678 

238 

6786 

99 

75 

_* 4_7 

979 

4 _ 5 _o 

5:^7 

425 

410 

2345 

(20) 

(21) 

(22 1 

(23) 

(24) 

(25) 

■26) 

(27) 

(28) 

889 

654 

8888 

6748 

4*5 

293 

814 

325 

4028 

803 

546 

5*73 

5555 

278 

75 

326 

748 

354 

5'9 

465 

742* 

7864 

614 

4 C 9 

628 

493 

95 

745 

^4 

7643 

5408 

9 J 2 

,5 

459 

869 

2076 

129I 

f 3 ol 

f 3 *- 

'32) 

' 33 ' 


< 35 ' 

(36) 

( 37 ) 

736 

9806 

785 

6045 

736 

S076 

459 

9542 

*7384 

402 

*932 

8756 

4500 

405 

432 

3687 

876 

*2345 

4*59 

6580 

• 9540 

8068 

8159 

543* 

7468 

4093 

5432 

47 

9889 

8559 

9647 

49 

45S 

• 243 

7777 

946 

2468 t 

7885 

386 

9407 

7204 

9327 

5907 

4685 

24607 


(38) 

f 39 ' 

Uo) 

( 4 *’ 

(42) 

(43' 

(44) 

71407 

15161 

96748 

33456 

67895 

796210 

894142 

90781 

8098 

25003 

8477* 

56789 

34728 

378523 

68943 

958 

84067 

66854 

98765 

5*4344 

66666 

32605 

4*978 

95674 

72984 

87956 

858521 

8524 

72777 

78368 

98765 

99999 

78965 

936266 

98*234 

* 45 ) 

f 46 ) 


'S 

f 48 ) 

\ ( 49 ) 

■ (50) 


659873 56789*2 2345678 1234567 4893054 9876543 

487 456789* 3*92463 234567* 9876543 9999999 

6935 3456789 7283642 8742015 2483109 4602 

70415 2144124 9234925 8888888 7834510 34*025 

879 6 7878787 8364774 43*0943 3469*46 46 
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fs*) 

'N (52) 

■ (53) 

(54) 

' ( 55 * 

466779 

897654 

9466495 

768402 

27591046 

878987 

987763 

7545478 

95320089 

5768004 

365363 

123456 

29099 

6949 

39039587 

43269S 

789099 

2988607 

84982759 

596459 

756545 

789789 

9292929 

700897 

78534842 

487988 

437977 

78332*0 

78563412 

19827634 


2 . Find the values of :— 


{») 567+90+48 + 39+4728 +1000+ 6489 + 327+4578 

(2) 37045+6879 + 3724+4562+82971+37256+409 

(3) 5971096+7266440 + 5846666+5325863 + 5755621+ 5656219 + 

2754013+4036957. 

(4) 48678+53232+48214+87292+93246+37527+40752+ 53033 

+ 35002+15382+1128+5404. 

(5) 1541061 + 1891484 + 1817881 + 2265380+2323979+379153 

+ 2010958 +1476985 +1774013+1764304 +1076539+847590. 

(6) 795824+1049700+1279605 + 593411+949908 + 8204+ 208513 

+ 1250687 + 974983+1267694 + 2038505+ 801986+ 608592 

+ 1007740+7292. 

3 . Find the sum of :— 

<0 7741451 999455, 1016062, 1797223, 1854905. 1681274, 74952. 

3467035 and 1226612. 

(2) 5971096, 1756856, 2124682, 1964909, 2582060, 2633447, 51027, 

2280382 and 1721608. 

<3) 36530,4179, 1899, 52773, 130079, 17801,15235, 118940,101665, 

35584, 5057 and 12162. 

( 4 ) 925682143, 832563297, 4327568, 98526342, 75329*424, 643263, 

71952875 and 2147397. 

(5) 441698853, 375*9*62, 599678437, 4840, 5*28697, 20304009, 

679821345, 172564 and 4263721. 

4 . Add together seven hundred and six ; twenty-five thousand 
and eighty-four ; nineteen thousand and ninety-nine ; seven thousand, 
four hundred and three ; ten thousand ; ninety-nine thousand and 
ninety-nine ; and eight hundred and eighteen. 

5 . Add together five hundred sixty thousand, two hundred and 
eighteen ; ninety thousand and eighty-five ; three hundred six thou¬ 
sand, five hundred and sixty-seven ; seventeen! thousand, eight 
hundred and nine ; seventy-eight thousand and eight ; twelve thou¬ 
sand and fifty • six hundred twenty thousand, six hundred and 
twenty-six ; and nine thousand and twelve. 

6. Add together seven hundred seven thousand, four hundred 
and fifty-nine ; ninety-eight thousand and seventy-four; six thousand, 
eight hundred and seven ; five hundred thousand, three hundred 
and nine ; seven thousand, nine hundred and seventy* eight ; and 
nine hundred nine thousand, nine hundred and ninety-nine. 
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7 . Add together fifty-five mitlions, seven hundred thousand 
and five ; seven hundred millions, nine hundred eight thousand, two 
hundred and five ; seventy*six millions, fourteen thousand and fifty- 
nine ; eight hundred seventy-seven millions, nine hundred two 
thousand and forty-seven ; seven millions, eight hundred four thou¬ 
sand, five hundred and twelve ; and five hundred seventy-five millions, 
eight hundred one thousand and ninety-nine. 

8. Add together three hundred nine niillions, four hundred 
seventeen thousand and eighty seven ; six hundred seventy-five 
thousand and forty-nine; seven thousand ninety-seven millions, eight 
hundred fourteen thousand, three hundred and five ; seventy-nine 
millions, five hundred four thousand and forty-nine ; six thousand 
seventy-eight millions, four hundred thirty-nine thousand, six hundred 
and forty-seven ; and seven thousand millions, eight hundred seventy- 
six thousand, foifr hundred and twenty-nine. 

9 . Find the amount of five thousand, six hundred and ninety- 

two ; four lacs, thirty-five thousand and eleven ; eighty five lacs, four 
hundred and ninety-nine ; forty-three lacs and forty-three ; and five 
hundred and four. ^ 

10 . Find the total of six lacs, six thousand and six j four crores, 
twenty-five lacs, six hundred and thirty-five j nine hundred and 
ninety-three ciores, seventy five lacs, and seventy-five ; eighty-five 
crores, eighty-five lacs, eighty-five thousand and eighty-five ; twenty- 
three ciores, five lacs, fifty-eight thousand and eighty-nine ; and 
four hundred sixty-three crores, nineteen lacs, four thousand and 
ninety-five. 

11 . One apple-tree had 8i6 apples on it, and another had 638 ,* 
how many apples were on both trees ? 

19 . There are 129 boys, 308 girls, and 60 infants in a school ; 
how many children are there altogether in the school ? 

13 . A train contains 63 first-class passengers, 120 second-class 
and 154 thiird-class ; how many passergers are in the train ? 

11. A man has been working five days. On Monday he earns 
25 annas, on Tuesday 34, on Wednesday 16, on Thursday 38, and on 
Friday 27 ; how much does he earn in the five days ? 

15 . In one book there are 525 pages, in another 144, and in 
another as many as in the other two ; how many pages are there 
the three books ? 

16 . Figures were used by the Arabs in the year 890 and dccima 
fractions were invented 574 years later ; in what year were they 
invented ? 

17 . Five mango-trees produced as follows : the first 657 ; the 
second 231 more than the first ; the third 892 ; the fourth ii more 
than all the first three ; the fifth as many as all the others. How 
many mangoes were there on all the trees ? 
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18. A gentleman left his property by will, thus : to his wile 
nine thousand and eighty rupees ; to each of his two younger sons, 
6ve thousand, eight hundred and ninety-four rupees ; the rest of his 
property in two equal shares between his three daughters, and eldest 
son : the eldest son’s share was fifteen hundred and twenty rupees 
more than the mother's share ; what did the gentleman die worth ? 

19. Euiope contains 3807195 square miles, Asia 17805146, 
Africa 11647428, America 13542400, and Oceania 3347840, what does 
this make the extent of the land on the surface of the globe ? 

20. The number of Mahomedans in the Buidwan division is 
957630, in the Presidency divibion 4063137, in the Raj-^hahye division 
4885165, in the Dacca division 5531869, and in the Chittagong 
division 2425610 ; find the total Mahomedan population for Bengal 
P»oper. 

21. Bought a lot of ground for 675 rupees: erected a house 
upon the same, at a cost for carpenter’s works 2540 rupees ; mason's 
work 637 lupees ; painter’s works 242 rupees and for glading the 
lot 293 rupees ; what was the cost of the whole ? 

22. A man bought four chests of oranges. In the first chest 
there were 589 oranges ; in the second 215 more than in the first ; 
in the third 197 more than in the first ; in the fourth as many as 
there were in the first and third. How many oranges did he buy ? 

23. A man has two thousand, and eighty-one sovereigns, three 
thousand and sixty-eight rupees, one thousand, one hundred and 
eleven dollars, and two hundred and sixty-nine half rupees. How 
many coins has he altogether ? 

21. Find the sum of six numbers each equal to 7903856. 

25. A man was born in 1764 ; in what year was he 83 years old ? 

26. In a dictionary there are 869 words beginning w!lh the 
latter A, 742 with the letter B, 1061 with the letter C, and r 154 with the 
letter D How many words begin with the letters A, B, C and D ? 

27. Add together the sum of five numbers each equal to 4597 

and the sum of four numbers each equal to 89796. , 

28. January has 31 days, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, September 30, October 31, 
November 30 and December 31. How many days are there in the 
whole year ? 

89. From a sum of money I first took away 71407 rupees, and 
then 90781 rupees and had still 69843 rupees left; what was the 
sum ? 

30. The number of soldiers in an army of six regiments are 
89S» 976* 884, 937, 949 and 982 respectively ; the first, third and 
fifth regiments are respectively joined by 246, 145, and 102 soldiers. 
Find the whole number of soldiers in the six regiments. 
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II. SUBTRACTION. 

46. Subtraction is the method by which we find what number 
is left when a smaller number is taken from a greater. 

-The greater number is called the xninuendi the smaller one 
the subtrahend, and the number left the remainder. 

47. The number left is the difference between the two given 
numbers ; it is also the excess of the greater number over the less ; 
it is also the number which must be added to the less number to 
make it equal to the greater. Hence Subtraction is sometimes 
called complementarj addition. 

48 Like Addition, Subtraction is of two kinds, simple and 
compound. 

(i) Simple Subtraction is one in which the numbers are both 
abstract numbers or both concrete numbers of the same kind. 

(ii) Compound Subtraction is the method of finding the differ¬ 
ence between two concrete numbers of the same kind, but of different 
denominations of that kind. 

49 . The operation of Subtraction, is indicated or expressed by 
the sign—, winch is read minus, with the use of the sign = . 

Thus, the excess of 7 above 3 will b^ expressed in the form 7 — 3 
=4, which is read seven minus three equals four : where the sign — 
between 7 and 3 denotes the subtraction of the latter from the former 
and the sign = between 3 and 4 sh'jws the equality of the excess to 4. 

50 . To effect the operation of Subtraction, it is necessary to 
recollect the difference of every two numbers less than 20. The 
following Table, called the Subtraction Table, should be com¬ 
mitted to memory by beginners. 


1 1 

from 1 

2 from I 

3 from 1 

4 from; 5 froni, 6 from ! 

7 from 

00 

c 

B 

9 from 

I leave oi 2 leave 0 3 leave 0! 

4 leave 05 leave 0,6 leave O; 

7lcaveo:8leaveo 

gleaveo 

2 .. 

. i 

3 . 114 

I 

5. 1,6. 

1 7 . 

1' 

S. 1 

9 . 

I 

10..., 1 

3 

. 2\4 . 2' 

5..:.... 


6. 27. 

28. 

2>9. 2 10 ... 

2 

11.... 2 

4.. 

. 315 . 3 

6. 

3 

7 . 3 :«. 

39 . 

3 !ro -- 3 

11.* . 

3 

12.... 3 

5.. 


7 . 

4 

8. 419 . 

4 10.... 

4.11.... 412.... 

4 

f 3 — 4 

6.. 


8. 

5 

9. 540.... 


5 I 2 -- 5 

13*.•« 

5 

14.... 5 

7.6|8.6 

9 . 

6 

10 .... 6iii.... 

6 12.. . 

6'13.... 6114.... 

6 

15..., 6 

8 . 


9- 7 

to. 

7 

11. 7!12.... 

7 ii 3 •- 

7 

14.... 7 

15 - • 

7 

16,... 7 

9 -- 

. . 8 

10 .... 8 

II .. 

8 

12. 8*13 . . 

814.... 

8 

15.... 8 


8 

17.... 8 

10 


11. 9 

12. 

9 

13 . 

9:1s • 

9 


17.... 

9 

x8.... 9 

11 


12.10 

13 - 

10 


1016.... 

10 

17....10 

18.... 

10 

IEhEI 


This Table can easily he extended further ; fur instance, since 
2 from 3 leave 1, 2 from 13, i. e , from 34-10, leave 1 +10, or ii, the 
result, being 10 more than in the cot responding case in the Table. 
Also since 7 from 15 le<»ve 8, 7 from 45, i f.,from 15 + 30, leave 8+30, 
or 38, the result leaving 30 more than in the corresponding case in 
the Table. Also since 9 from 14 lewe 5, 9 from 54, i e, from 14+40 
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leave 5+ 40, or 45, and 9 from 99, />., from 19 + 80, leave 10 + 80 
or 90 ; and 50 on. 

Examples 7 II. (Mental Subtraction). 

1 . (i) Take 2 from 4, from 7, from 11, from 6, from 12, &c. 

(2) Take 3 from 4, from 3, from 6, from 8, from 13, &c. 

(3) Take 4 from 6, from 9, from 13, from 15, from 19, &c. 

(4) Take 8 from 12, from 15, from 19, from 21, from 25, &c. 

(5) Take 9 from 15, from 18, from 20, from 24, from 36, &c. 

2 . (i) Subtract 6 from 20, 47, 32, 70, 63, 55, 8f, 71 and 99. 

(2) Subtract 7 from 18, 22, 49, 33, 84, 51, 94, 88 and 38. 

(3) Subtract 5 from 18, 25, 53, 61, 70, 82, 67, 93 and 90. 

3. How many does 

(1) 9 leave from 15 ; 5 from 14 ; 7 from 12 ; 9 from 71; 8 from 21? 

(2) 7,leave from 44 ; 8 from 38 ; 9 from 88 ; 6 from 94; 5 from 47? 

4 . Find the difference between :— 

(1) 13 and 18 ; 3 and 14 ; 20 and 25 ,* 30 and 45 ; 15 and ii. 

(2) 89 and 47 ; 46 and 12 ; 34 and 68 ; 14 and 31 ; 14 and 95. 

5 . What must be added to ii to make 15, 7 to make 18, 6 to 
make 15, 4 to make ii, 9 to make 17, 21 to make 49, 31 to make 44, 
and 30 to make 82 ? 

6 By how much does 13 exceed 7, 17 exceed 8, 19 exceed 8, 
26 exceed 14, 29 exceed 13, 69 exceed 26, 95 exceed 32, 98 exceed 36, 
82 exceed 64, and 89 exceed 72 ? 

7 . Count by decrements of 3, 5 and 7, commencing at 100. 

8. How much is 33 les? 7 ; 84 less 5 ; 49 less 6 ; 67 less 5+2 ; 
96 less 4+0+4 j and 67 + 16 less 15 -4 

9 . Take 5 + 3 from ii ; 7 + 2 from 17 ; 12 from 14+ii; 25 from 
48+11; 9+6 from 12 + 5 ; 3+8 from 2+9 ; and 1 + 4 from 2 + 7. 

10 . How many times can 5 be taken from 15; 6 from 18; 9 
from 27 ; and 12 from 48? 

11. A girl has 8 oranges. She gives 310 her sister. How 
many has she left ? 

12 . Shyam has 6 pice. He pays 1 pice for a top, 2 pice for a 
whistle, and 2 pice for a kite. How many has he over? 

13. A boy has 18 pice in his pocket. He loses 7 and spends 4. 
How many pice has he left ? 

14 . If you buy 18 yards of ribbon, and find that you have 3 
yards too much, how many yards should you have bought ? 

15 . A man planted 25 trees j 8 of them died. How many lived ? 

16 . Jadu has 19 apples, and Bhuban has 8, How many has 
Jadu more than Bhuban ? 
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17. I bought 6 pice worth of apples, and 4 pice worth of pears, 
What money had 1 over out of 15 pice ? . 

18. A baker’s boy sets out with 21 rolls. He leaves 5 in one 
house, 4 in another, 6 in a third and 5 in a fourth. How many rolls 
has he left ? 

19. Ram is 19 years old ; Gopal is 8 years old. How many 
years is Gopal younger than Ram ? 

90. A man had 26 sheep ; he sold 10, and 6 were stolen. How 
many were left ? 


SIMPLE SUBTRACTION. 

15. The following are the Rules for the subtraction of large 
numbers. 

(i) When none of the figures of the Subtrahend exceeds the 
corresponding figures of the Minuends 

Rulp:. Place the less number under the greater, so that units 
may stand under units, tens under tens, hundreds under hundreds, 
and so on ; then draw a line below the lower number. Begin at the 
units’ place and subtract each figure in the lower line from the cor- 
re.'jponding figure in the upper, taken by itself, and put down the 
remainder below the line just drawn^ units under units, tens under 
tens, hundreds under hundreds, and so on. The entire difference or 
remainder, so put duwm, will be the difference or remainder of 
the proposed numbers. 

Ex. /. Subtract 425 from 1679.. 

Place the smaller number 425 under the greater 
1679 *679, and draw a line below it. First take 5 from 9, 

425 and place the difference 4 under the units’ figure be- 

- low the line drawn ; next take 2 from 7 and set down 

1254 the remainder 5 in the tens’ place below the line ; 

next take 4 from 6 and put down the difference 3 in 
the hundreds’ plrfce under the line. Lastly bring down I since there 
is nothing below it. Thus the remainder if 1254. 

Ex. 2. Subtract 5634 from 9657. 

As before, put 5634 below 9657, and draw a line. 
9657 Take 4 from 7, the remainder is 3 ; 3 from 5 leaves 2 

5634 as remainder ; 6 from 6 leaves nothing or 0 as rc- 

- mainder ; lastly 5 from 9 leaves 4 as remainder. 

4023 Thus the entire remainder is 4023. 

(li) If the units of any order in the Subtrahend exceed those 
of the Minuend. 

•In this case we avail ourselves of the following principle, usually 
termed borrowing :—** The Minuend and Subtrahend m%y be in¬ 
creased by the same number without altering their difference.^* 
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Hence we may increase the number of units in any order of the 
Minuendhy lo, if we increase that of the next higher order in the 
Subtrahend by i. 

Rule. Place the numbers as in (i) and draw a line below. 
Be?in at the units' figure, but if the said figure in the lower line ex¬ 
ceed that in the upper, increase the upper figure by ten and then 
subtract the lower figure from the upper figure thus increased. Put 
down the lemainder as in (i', and carry 1 to the next higher figure 
in the lower line. Proceed with the remaining figures as in (i), 
observing that whenever ten units have been borrowed, or added 
to the upper line, one unit must be carried, or added to the next 
higher denomination in the lower line. 

Ex. Subtract 5634 from 7483. 

Since 4 is greater than 3, 3 is made 13 by adding 

7483 10 to it ; from 13 take 4 and put down the remainder 

5634 9. Now add i to the next lower figure 3 ; the sum 

- is 4, which subtracted from 8 leaves 4. Put down 4. 

1849 Next 6 is greater than 4 ; so jo is added to 4, and' 

from the sum 14, subtract 6. The remainder is 8. 
Lastly, add i to the next lower figure 5 ; the sum is 6, which sub¬ 
tracted from 7 leaves the remainder 1. Thus the difference is 1849. 

52. In the preceding Example, the same result would be ob¬ 
tained, if we have borrowed ten units of the next denomination 
from the Minuend^ as is usual in France. For whether we suppose 1 
to be added to the lower line, or subtracted from the tippet^ the 
remainder will evidently be the same on both suppositions. In 
Practice., however, the former method is convenient. 

53. Subtraction being the reverse of Addition, it follows, that 
if we add together the remainder and the less of the numbers proposed 
the sum ought to be equal to the greater ; and the operation of 
subtraction may be presumed to be conect when this is the case. 
Another method of testing the correctness of the result is this : Cast 
out the nines from the sum of the digits in the minuend, and also from 
the sum of the digits in the subtrahend and the remainder* ; if the 
two results coincide, the operation may be presumed to be correct. 

Examples YIII. 


1. Pet form the following subtractions :— 


fl) 

(2) 

(3) 

(4) 

/ 

^6) 

(7) 

(8) 

f9^ 

/(•o) 

59 

79 

85 

70 

98 *• 

428 

526 

702 

650 

• 9JJI 


45 

59 

54 

?9 

274 

317 

504 

56 

707 

(11) 


(I2) 

{13^ 

^14) 


(IS' 

(t6) 


•(i'7) 

7046 


7825 

4286 

9821 


8943 

6789 


5959 

807 


4076 

3097 

6935 


4573 

.697 


* 
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(l8) {19) (30) (21) i f22) (23) W (24) 

23456 56785 76325 62831 708001 542657 204087 

4987 39876 59876 48072 39508 214958 7^98 

(25) (26) (27) (28; (29) (30) 

6829019 1531335 1287657 78602045 493827156 8539410 

6599341 1456516 1000958 59763567 246913578 3438148 

(30 (32) (33) (34^ <35^ (36) 

74147863 370489000 68539582 650030042 13456789 352100435 

9701297 269579235 45947895 94090096 8765432 79213679 

N. (37) v(38) ( 39> (40) <41) 

777722233 909009099 453870250 lOOOIOOOIO 765007005 
38945635 84224848_4 399<^4o^ 999999999 400827054 

3. Find the difference between :— 

(1) 750H and 6012 ; 3095 and 80131 ; 8019 and 18018. 

(2) 1101II and 11012 ; 916553 and 1683452 ; 251483 and 77777- 

(3) 20470932 and 80476325 ; 613020303 and 420536075. 

(4) 12785462 and 1842567 ; 92603745298 and 25402987609. 

3 Find the values of:— 

(1) 5124060-5083959 ; 1056789 — 967899 ; 4060124-3951035. 

(2) 6284503-4995629 ; 7014062-6985172 ; 6001004-5480018. 

{3 1010102-956784 ; 3601020 — 3598642 ; 5490206—4301218. 

(4^ 500120456-499296845 ; 4060213697—2846545789 

4. What is the excess of 12795 above 8096? How much 
greater is 2600509050 than 433418175 ? 

5. By how much is 87719808 greater than 68440260 ? 

6. What is the excess of 9497605 above 8688516 ? 

7. By how mhch is a lac gteater than ninety-Bve thousand, 
nine hundred and nine, and less than a million ? 

8. Wliat number must be added to each of the following 
numbers to irake the sum equal to ten millions P—8423458, 457685, 
9032401, 7612345, 5040289, 904507 and 9003465. 

9. What number must be taken from each of the numbers 
999999, 425078, 8725900, 6420587 and 428905 to leave 245678 ? 

10 Required the excess of three hundred five million, two 
hundred and four, above seventy-five thousand, three hundred and 
eighty-six. 

11.' .From seven hundred eighteen million, fourteen thousand 
and fifty-six take ninety-eight million, seven hundred three thousand./ 
^ix husdrftd and seventeen. 
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12. Subtract thirteen lacs, four thousand and fifty-six from 
seventy-five crores, two hundred and three. 

13. Take eleven thousand eleven hundred and eleven ftom 
twelve thousand one hundred and twelve. 

14. A box contains 4074 oranges j 2386 of them were sold. 
How many remained ? 

13. In 1882 a man was 86 years old. In what year was he born ? 

16. William the Conqueror began to reign in the year 1066 ; 
how many years elapsed between that period and the battle of 
Waterloo, which was fought in 1815 ? 

-- 17. A tea merchant has 46S0 maunds of tea. He sells rooo 
maunds to one customer, 999 to a second, and 354 to a third. How 
many maunds of tea has he left ? 

18. Jadu has 829 marbles ; he gives away 618 and then buys 
206. How many has he now ? 

19. A man was born in 1845 ; what was his age in 1896 ? 

20. A man was 25 years old at the birth of his son ; what is the 
son’s age when the father is 74 years old .? 

21. A merchant bought a certain quantity of goods for 6246 
rupees and sold them for 7137 rupees. How much did he gain ? 

23. One mountain is'is732 feet high, another is 3571 feet high. 
How much is the one higher than the other ? 

23. A railway receives in a year 2684040 rupees. Of this sum 
1786064 rupees are for goods and the rest for passengers. How 
much was received for passengers ? 

24. Of 17254120 Hindu population for Bengal Proper, 8624022 
are males and the rest females ; find their number. 

25. Queen Victoria was born in iBiq How old was she in 1895 ? 

£ 6 . Three boys B and C at marbles won together 105 ; if 
the numbers that B and C won be added together they will make 82, 
and of this number B won 47. What did each boy win at play ? 

27. A gentleman gave 12462 rupees for a house and some 
land ; the house alone was worth 9375 rupees ; what was the value of 
the land ? 

28. The answer to a subtraction sum is 1026 and the top line 
4387. What is the second line ? 

29. A man has 826 sovereigns in one box and 682 in another ; 
he takes 176 ftom the former and puts them in the latter. How 
many are in each box now ? 

30. When will the Prince of Wales, who was born in the year 
1841, be as old as the Queen was in the year 1878, who was born in 
the year 1819 ? How old will the Queen then be ? 
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54 A number preceded by the sign + ip/us)t is called a p 08 i< 
ti7e number, and a number preceded by the sign^ {minus\ is called 
a negative number. When no sign is affixed to a number, it is 
considered as positive, 

55. An ezpreSBion is one in which two or more numbers are 
connected by the sign + or ; and the numbers thus connected are 
called its terms. 

Thus, 4- 3 + 24-1 is an expression ; 4,3, 2 and i are terms ; 4, 2 
and 1 are positive ; and 3 is negative, 

56. If an addition and a subtraction, or vice versd, have to be 
performed in succession, we may invert their order, provided the 
resulting expression be possible. 

Thus, since 9+5-3 = 11 and 9~3+5 = >i ; .*.9 + 5-3“9-3 + 5« 

57. Hence it is easily shown that additions and subtractions 
may be performed in any order ; and that the value of an expression 
made up of additions and subtractions may be obtained by taking the 
difference of the sums of all the positive and the negative numbers 
separately. 

Ex, Find the value of 365 • 101+2 + 18 —267. 

Here, 365 + 2 +18=385 ; 101 + 267 = 368; 3150385 — 368 = 17. 

Therefore the value required=i7. 

58. The complement of a number is its defect from 10 units 
of the number’s highest order. 

Thus, the complement of 6 is 4, and of 659 is 341, for 10 — 6*4, 
and 1000—659*341. 

• Examples IX. 

Find the v.ilue of each of the following expressions :— 

1. 16-4+12—252. 75>-9+i786-235-i2-672. 

3. 18 + 6-31 + 537-628-19+209. 4. 467-84+49-36. 

5. 1246-362-371 + 495 + 156-386+256. 

■ 6. 32io-67 + 59 + 40»—342 + 491-3S2+459—87. 

' 7. What number must be added to the sum of 750 and 3287 to 
make the result equal to the sum of 505, 650, 19 and 9003 ? 

8.’ What is the difference between 23047+175-»368 + 495 —132 
and 10000-8406-704+7305? 

.. 9. From the difference between 3285 and 456 subtract the 
difference between 19011 and 1745S* 
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10. A. basket contained oranges, nuts and mangoes, in all 
lytg ; there were 1696 oranges and nuts, and 1262 nuts and 
mangoes. How many more nuts were there than oranges ? 

11. Gopal goes up 16 steps of a ladder, which has 4$ steps, 
then down 7 steps, then up 10, then down 2, then down 4, then up 
11, then down 9, then up 7, then up 5, then down 8 ; what step from 
the top and bottom will he then be standing upon ? 

12. Write down the complements of 4 ; 7 i 43 ; 86; 574 5 99^- 

III. MULTIPLICATION. 

59. Mnlfiplication is the method by which we find the sum 
of a given number repeated as many times as there are units in 
another given number. 

60. The number to be repeated is called the multiplicand, 
the other the multiplier, and the sum found the product. The 
multiplicand and the multiplier are both called factors or makers 
of the product. 

61. From the mode ih which results are obtained in multipli' 
cation, it is manifest that Multiplication is merely a compendious 
method of performing the addition of two or more equal numbers. 

Thus, to multiply 7 by 4 being the sum arising from the 
number 7 repeated four times, we may determine the product as 
7+ 7+7+7 or 28. Here 7 is the multiplicand^ 4 the multiplier^ and 
28 the product ; also 7 and 4 are factors of 28. 

62. Multiplication is either simple or compound. 

(1) When the multiplicand is either an abstract number, or a 
concrete number of one denomination, it is called Simple Multiple 
cation, 

(ii) When the multiplicand is a concrete number of more than 
one denomination, but all of .the same kind, it is called Compound 
Multiplication, 

63- The operation of Multiplication is expressed by the sign 
X, which is read into or times or multiplied by. Sometimes a 
dot is used instead of a x. 

Thus, 5x7 denotes the product of 5 and 7, and is read 5 into 7, 
or 5 times 7, or 5 multiplied by 7. Also 5.7-«5 x 7. This must not 
be confounded with a dot placed near the top, as 57. (Art. 332). 

64. The operation intended by the word Multiplication ^ is 
defined in Art. 59; and in the first place we will shew that the con* 
elusions which it leads to, may be safely depended upon, as far as 
the order of Xlat factors may influence the product. 
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Thus, to multiply 7 by 5, write down i in a horizontal line 7 
times, and repeat this line 5 times. The sum i i i i 1 i 1 

of each horizontal line is 7, and there are 51111111 
such lines, therefore the sum of all the ones isiiiiiii 
7x5. Again, the sum of each vertical line isiiliiii 
5 and there are 7 such lines, therefore {he sum i i i i i 1 i 

of all the ones is 5 x 7 ; that is, 7 x 5 is the same as 5x7. 

By reasoning of this kmd it is made to appear that the product 
has a similar or symmetrical relation to both its factors, because 
it remains the same if we interchange the Multiplicand and the 
Multiplier. 

65. A number multiplied by o is o, as also o multiplied by a 
number is o ; for a number taken no number of times is nothings 
also nothing taken any number of limes is nothing. 

Thus, 5 xoB»o, as also ox 5*so. 

66 . The following Tables, which are termed the Multipli- 
cation Tables, present at one view the product arising from the 
multiplication of any two numbers not exceeding 20 ; and though 
the products of the nine digits form the basis of those of all numbers 
whatever, it is here extended for the sake of ptactical convenience, 
and should be carefully committed to memory. 

Table 1. 


• 

1 

BHOB 

1 

6 i 7 

1 

8 

9 

10 

Once 

I 

2 

BB 

5 

6 i 7 

1 

8 

9 

10 

Twice 

2 

B 

6 i 8 

1 

r 

10 

T 2 

14 

16 


20 

Thrice 

3 

6 

9 12 

‘ 

IS 

18 

21 

24 

27 

30 

4 times* 

B 

8 

B 


20 

24 

28 

32 

36 

40 

5 limes 

5 

iO 

«5 

20 

25 

30 

35 

40 

45 

50 

6 times 
' 

6 

12 

18 

24 

30 

36 

42 

48 

.. 

54 

60 

7 times 

B 

»4 

21 

28 

3 S 

42 

49 

56 

63 

70 

8 tim-*s 

8 

16 

24 

32 

40 

48 

56 

64 1 72 1 80 

1 


9 

18 

27 

36 

45 

54 

63 

1 ^ j 

72 ( 81 j 90 

10 times 


B 



m 


70 

80 ■ 90 1 lOO 

J 
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Table 2 


3 


11 times 

• • • 

12 times 

• 

13 times 

■ * • 

14 times 

• • • 

15 times 

i 

i 

• • • 

16 times 

«* 

17 times 

• •« 

18 times 

19 times 

... j 

20 times 






s 


5 

6 

D 

8 

9 

•0 

55 

66 

77 

88 

99 

110 

160 

1 

72 I 

84 

96 

1 

108 

120 


3 26 39 52 6s 78 9* 


.. I 14 28 42 I 56 


•• I 15 30 


16 32 


7 34 


. i 18 36 54 


84 98 112 126 





Table 3. 
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67. In Multiplication, one of the factors, namt^y, tife multi¬ 
plier rtiust necessarily be an abstract nuihber. 

Thus, if the factors are 7 rupMtes and 8 rupees, we could easily 
multiply together the abstract numbers 7 and 8, <whose product is 
56 : but the denomination of this result as the product of 7 rupees 
and 8 rupees cannot be ascertained, and the operation Is altogether 
absurd. Hence, the multiplication of concrete numbers assuck^xs 
altogether impossible. We can, however, multiply 7 rupees by the 
abstract number 8, and interpret the product 56 rupees as how many 
rupees there are in 8 times 7 rupees. 

It is also absurd to speak of 7 multiplied by 8 rupees, but not of 

7 times 8 rupees. Of the two factors that make 56 rupees, one must 
be ctbstract^ the other concrete^ but it does not matter which, for 7 times 

8 rupees 8 times 7 rupees. In no case do we multiply by rupees. 

In certain cases, however, as will be sedh hereafter, the meaning 
of multiplication may be so extended as to include some concrete 
multipliers. (Art. 378.) 

Eiamplef X. (Mental Multiplication.) 

1. How much is 

(1) 7 times 6 ; II times 8:9times 7; ii times’ll; 8 times 9 ; 7 times 15 ? 

(2) 10 times 3; 9 times 12; 7 times 7; 12 times 14; 4 times 18; 6 times 8? 

(3) 8 times 11 ; 5 tiroes 12 ; 11 times 12 ; 5 times 17 ; 6 times 19 ? 

2. What is the product of— 

^i) 13 by 12 ; 8 by 9 ; 15 by 14 ; 18 by 17 ; o by 4 ; 12by 4 ; II by 15 ? 
(2) 15 by 19 ; 17by 12 ; 6 by o ; oby II ;20by 15 ; 16 by 18 ; 14 by 18 ? 

3. How many are 16x19 ; 13x15 ; 19x19; 12x12 ; 17x19 » 
20x13 ; 13x14 ; 14x18 ; 17x15 ; 15x20? 

4 One book has 12 pages. How many pages will 8 such books have? 

5. There are 11 boys in a class ; each works 8 sums in an hour. 
How many sums do they all work together ? 

6. If one knife costs 14 pice, how many pice will 9 knives cost ? 

7. If there are 9 desks in a room, and 6 boys at each desk, how 
many boyk will there be in the room? 

8. What will 9 stools cost at 9 rupees each ? 

9. How many trees are in 18 rows, each row having 9 trees ? 

10. If I give 5 boys 8 marbles each, how many will be left out 
of 81, and out of 100 ? 

11. A boy wrote 12 lines of dictation and there were 9 words in 
a line ; how many words did he write altogether ? 

13. Hoyr many more are 9 tens than 4 twenties ? 10 tens than 
6 tens* ?. 9 nines than 5 nines ? 

13. In one foot there are 12 inches ; how many inches are there 
in 6, 8, 9, II feet ? 


3 
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14. There are 7 days in a week; how many days are there in 8, 
II, 12 weeks ?• 

15. A boy walks 3 miles in an hour. How many miles will he 
walk in 6 hours ? 

16. How many legs have 14 horses? How many feet have 9ducks? 

17. Ram is 8 years of age ; his father is 4 times as old. How old 
is his father ? 

18. A man walked 4 miles in one hour. How many miles would 
he walk at the same rate in 16 hours ? 

19. Multiply 8 by 4 and take away 10 j how much remains ? 

20. A window has 9 rows of panes, and 12 panes in each row. 
How many panes are there in the window ? 

SIMPLE MULTIPLICATION. 

68. When the Multiplier does not exceed 20, the multiplication 
is called Short Multiplication. 

69. When the Multiplicand is a large number and the Multiplier 
a number of one figure, we have the following Rule :— 

Rule. Write down the multiplier under the units’ figure of the 
multiplicand, and draw a line,underneath. Begin at the units’ figure 
of the’ multiplicand, and [multiply each figure in succession by the 
multiplier, setting down and carrying precisely as in Addition. 

Ex. Multiply 3468 by 7. 

Here 7 times 8 is 56. Set down 6 in the units* place and 
3468 carry 5 ; 7 times 6 is 42, and 42+5 **47 5 set down 7 in the 

_7 tens’ place and carry 4 ; 7 times 4 is 28, and 4 carried is 32 ; 

24276 put down 2 in the hundreds’ place and carry 3 ; lastly 7 
times 3 is 21, and 21 + 3*^24 ; set down 24. The product is 
therefore 24276. 

70. Writing down the local values of the figures, the process will 
stand thus 

3468 ■■3 thousands+ 4 hundreds+6 tens+ 8 units ; 

/, 3468 X7*=7 N 3 thousands+7 X4 hundreds+7 x 6 tens + 7x8 units, 
«*2i thousands+28 hundrcds+42 tens + 56 units, 

ea2i thousands+23 hundreds+47 tens+ 6 units, 
=s2i thousands+ 32 hundreds + 7 tens+ 6 units, 

tea 24 thousands + 8 hundreds + 7 tens+ 6 units, 

^24,276. 

71 When the multiplier is gre.ater than 9 but does not exceed 20, 
the multiplication can be effected easily in one line, by the help of the 
Rule in Art. 69. 

Ex, I. Multiply 59867 by 15. 
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Here, 15 limes 7 is 105 ; pul down 5 and, carry 10 ; then 
59867 15 times 6 is 90, and 9o4-io»ioo ; put down 0 and carry 

15 10 ; then 15 limes 8 is 120, and i2o+ioaBi30 ; put down 0 

898005 and carry 13; then 15 X9«si35 and I35 + I3=»i48 ; set down 
8 and carry 14 ; lastly, 15 X5«»75 and 75 + 14*89 ; set down 
89. Thus the product is 898005. 

Ex. a. Multiply 350974 by 18. 

Here, 18x4*72 ; put down 2 and carry 7 ; then 18 x 7* 
126, and 126+7=133 ; put down 3 and carry 13 ; then 
350974 18x9 *162, and 162 + 13*175 ; set down 3 and carry 17 ; 

_L? then 18 xo=o and 0 +17* 17 ; place 7 and carry i ; then 

6317532 18x5*90, and 90 + 1*91 ; put down 1 and carry 9 ; lastly 

18x3*54, and 54 + 9“63 ; put down 63- Thus the 
product is 6317532. 


73. When the multiplier is a simple number followed by one or 
more ciphers, wc have the following Rule :— 

Rule. Multiply the multiplicand by the simple number, and to 
the right of the product place as many ciphers as there arc ciphers 
to the right of the multiplier. 


Ex. Multiply 5867 by 70 ; and by 18000. 


5867 

_ ^ 

410690 

5867 

18000 

105606000 


(1) Here 5867 x 70—5867 x 7 tens, 

*41069 tens, 

*410690. 

(2) Here 5867 x 18000*5867 x 18 thousands, 

* 105606 thousands, 

* 105606000. 


Examples XL 

1. Multiply 284 by 2 ; 1475 by 3 ; 2867 by 4 ; 9048 by 2 ; 6057 by 
4 ; 80965 by 5 ; 495^8 by 8 ; 33069 by 7 ; 9i537 by 12. 

2 . Multiply* 

(1) 5849 separately by 2, 3, 4, 5, 6, 7, 8, 9 and ii. 

(2) 38476 separately by 3, 5, 7i 9t I3» *5 and *9- 

(3) 3870492 separately by 2, 5, 3, 7, 4, 9, 6, 8, ii, 12 and 15. 

(4) 6508794 separately by 8, 7, 9, n. i3, *5, i 7 and 19. 

(5) 98765432* separately by 2, 3, 4, 5, 6, 7, 8, 9, ii and 12. 

3. Find the values of 

(i) 48508x8 ; 69360x6 ; 49216x11 ; 69432x12. 

<2) 38476x9 ; 876549x13 ; 378125x16 ; 456932x18. 

(3) 43275x17 ; 46059x16 ; 30748x19 ; 600954x20. 

(4) 4609758 X 14 ; 4609758 X 19 j 56380477 X 18. 

4.. Multiply 

{1) 980989 separately by 10, 100, 1000 and 10000. 

<2) 72051 separately by 30, 40, 70, 90 and 100. 
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( 3) 91357 stparately by 20, 200, 300, 5000 and 9000. 

(4) 790785 separately by 120, 1500, 17000, 1300 and 190000. 

(5) 900^8 separately by 800, 1600,14000 and 180000. 

5. By how much does 18 times 1118 exceed 17 times 1050 ? 

6. Find the sum of 19 times 2304 and 15 times 2045. 

7. Multiply 123456789 separately by i, 2, 3, 4, 5, 6, 7, 8 and.9, 
and add the several products together. 

8 . An estate contains 45068 bighas. Each bigha is worth 
18 rupees. What is the value of the whole estate ? 

9. A railway train consists of 17 trucks. Each truck carries 12644 
maunds weight. How many maunds does the whole train carry ? 

10. A man bought 305 cows at 12 rupees a head, and having 
spent on them for food 95 rupees, sold them at 16 rupees a head ; 
what did he gain by his bargain ? 

11. Ram bought of Jadu 15 books at 13 annas each, and Jadu 
bought of Ram 19 books at 19 annas each ; how many annas had 
Jadu to give to Ram ? 

12. Two persons-start from the same place, and travel (1) in 
the same direction, (ii) in opposite directions. One travels at the 
rate of 93 miles a day and the other at 79 miles a day. How far will 
they be apart at the end of 7 days ? 


73. When the multiplier is greater than 20, the multiplication 

is called Long aiatiplication. h « 

74. When the multiplicand and multiplier are both large 
numbers, we have then the following general Rule :— 

Rule. Place the multiplier under the multiplicand, so that units 
of the same order may be under one another and draw a line under 
the whole. Begin at the units’ figure of the multiplier, and multiply 
by each of its figures in order, writing down each partial product so 
that its first figure shall be under the figure of the multiplier that 
produces it. Add together these partial products and the sum is the 
product required. * 

Ex. Multiply 7823 by 645. 

Here, first multiply 7823 by 5 and set down the product 
7823 39115. Then multiply 7823 by 4, and put down the product 
645 31292. so that 2 may come under the tens’ place of the first 
partial product, 9 in the hundreds’ place and soon. Lastly 
multiply 7823 by 6 and set down the product 46938 so that 
8 may be In the hundreds’ place of the first partial product 
and so on. Add up the three lines of figures already 
obtained and their sum 5045835 is the required product. 


39115 

31292 

46938 

504583s 


u above employed can be rendered more clear 

by the following consideration. 

Since the above product Is the sum of 7823 repeated4645 times 



SIMPLE MULTIPLICATION. 


37 


and 645*600+40+5 ; therefore by the use of Arts. 69 and 72 we 
have the following process:— 


7823 

645*600+40+5. 

645 


39115 

7823 x.5« 39115 

312920 

7823X4O-0 312920 

4693800 

7823 X 6cx)* 4693800 

5045835 

'5045835 


76. If one or more of the figures of the multiplier be o, it is 
evident that the correspondirg pattialproduct will be ofArt. 65I and 
the lines may be entirely omitted after placing down each o once^ to 
give the proper value to the product arising from the next figure. 

Ex, Multiply 4968 by 709. 

4968 Here, in multiplying by 709, we first multiply by 9 and 
_ 709 put down the result ; then when we multiply by 7, we 
44712 really multiply by 700, but not by 70, and so place the first 
347760 figute of the second partial product under the hundreds’ 
3522312 fi*"®** affixing one cipher in the ten’s place. 

77* If the multiplicand, or muiliplier, or both, end in ciphers, 
the ordinary process of Multiplication«may be shottencd or facilitated 
by the following Rule :— 

Rule. Suppose the ciphers at ihe right of multiplicand, or mul¬ 
tiplier 01 both omitted, find the product of the resulting numbers, and 
to the right of this product place as many ciphers as were .cupposed 
to be omitted in multiplicand, or multiplier or both together. 


Ex. Multiply 47600 by 47 ; 257 by 64000, and 79CO by 83000. 
Here, omitting the ciphers on the right, or supposing them to be 
omitted, we have 

47600 257 7900 

^ 64(xx? 83000 

3332 * 237 

.19 04 1542 . 632_ 


2237200 


16448000 


655700000 


Where the ciphers are annexed last to the right of the products 
obtained in the ordinary way, to give the other figures their proper 
local values. 

Thus, in the first case, when we multiply 6 by 7, we really mul¬ 
tiply 600 by 7, and 600 multiplied by 7 gives 4200 ; therefore two 
ciphers are annexed after 2 in the product. 

In the second case, when we multiply 7 by 4, we really multiply 
7 by 4000 and 7 multiplied by 4000 gives 28000 ; therefore three 
ciphers are annexed after 8 in the product. 

In the third case, when we multiply 9 by 5, we really multiply 
900 by 3000, and 900 multiplied by 3000 gives 2700000, therefore five 
cipheri are annexe after 7 in the product. 
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78 . If the multiplicand and multiplier change places, the pro¬ 

duct must be the same as before, otherwise the same numbers would 
have more products than one (Art. 64). Hence, it is convenient to 
make the larger number the multiplicand and the smaller number 
the multiplier. , 

79 . The following Proofs are generally adopted in Multiplication. 

(1) Interchange multiplicand and multiplier ; the product ought 
to be the same. 

(2) Bj Casting out the nines. We cast the nines out of a 
number thus ; add together all its figures omitting every 9, and if the 
sum be greater than 9, replace it by the sum of its figures, and if the 
new sum be greater, replace it by the sum of its figures, and so pro¬ 
ceed till we have a sum less than 9. 

Cast the nines out of multiplicand and multiplier. Multiply the 
results, and cast the nines out of their product, noting the new result ; 
now cast the nires out of the product^ and if the result coincide with 
the one previously noted, we presume that the work \% correct. 

80 . We may mention here that the above test fails in the 
three following cases 

(1) If the order of figures*in the product be misplaced as 86 for 68. 

(2) If the errors made compensate.each other, so far as the sum 
of the digits is concerned as 65 for 83. 

(3) If 9 be written for o, or o for 9, or either be inserted or omit¬ 
ted too often \ as, 59 for 50, or 597 for 57, or 708 for 78, and so on. 

Ex, Multiply 5867 by 3478, annexing the proof. 


5867.. .8 

3478.. .4 

46936 

41069 

23468 

17601 


20405426 ...5 


/ 


Multd. 

\ and 
\ Multr., 

\ 5 

Multd. 8. Multr. 4 



«Beginning at the left hand, we cast the nines out of the 


3478 

5867 


24346 

20868 

27824 

K7390 


20405426 


(i) Multiplicand thus :—i3,19, 26 ; replace 26 by the sum of 
2 and 6 or 8- 

(a) Multiplier thus :—7,14,22; replace 22 by the sum of 2 and 2 or 4 . 
Now multiply 8 by 4, giving 32, which replace by the sum of 
5 and 2 or 5 and note this result. 

(3) Product thus 6, ir, 15, 17, 23 j replace 23 by the sum of 
2 and 3 or 5 . 

As this result coincides with the previous one, we presume the 
work is correct 
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Examples XII. 

1. Multiply 946 by 61 j 869 by 89 ; 917 by 46 ; 909 by 88 ; 463 
by 608 ; 417 by 739 ; 3259 by 497, and 692 by 73. 

2. Multiply 

(1) 47691 by 27 ; 28573 by 35 I 716281 by 48 ; 39265 by 39. 

(2) 129385 by 66 ; 138476 by 81 ; 480765 by 97 ; 829741 by 59. 

(3) 8241763 by 123 ; 921846 by 158 ; 827941 by 376. 

{4) 5086927 by 495 r2S4037 by 2980 ; 4785328 by 7802. 

(5) 56380477 separately by 35, 48, 72 and 132. 

(6) 67836479 separately by 356, 4378 and 78539. 

(7) 70870096 separately by 404, 3009 and 900807. 

's (8) 279420 by 7350 ; 678000 by 87600 ; 80108 by 7770. 

\(9) 56348 by 50601 ; 876000 by 678000 ; 896385 by 6687400. 

(10) 57483000 by 40, 900, 430, 24500 and 4670000. 


3. Find the product of : — 


(1) 

(2) 

(3) 

(4) 

(5) 

45678 

3124791 

436712 

1100785 

4532815 

9128 

89023 

45678 

._7«?.53 

751283 

(6) 

(7) 

(8)* 

(9) 

(10) 

447002 

8913243 

110375009 

110200570 

275643 

578648 

234567 

198075 

200570 

^15155 

(11) 

(12) 

(13) 

(»4) 

(IS) 

447529*23 

4465348 

79094451 

84964270 

123456789 

8901234 

7000608 

7640950 

8743590 

123456789 


4 . Find the values of :— 

^(0 704745x615 ; 469830x369 ; 391525x861. 

(2) 117457S,X 2214 T 3523725 X 2583 ; 926196x7896. 

(3) 920685 x 7098 *, 4465348 X 7000608 ; 7650329 X 600509. 

(4) 400905703206x7008130502 ; 8070906050493x64032000905. 

(5) *6709802607508x2005032057 ; 1310275031496x20456300170. 

5. What is the difference between 23456 multiplied by 996, anij 
the remainder in subtracting 4 times 23456 from 23456000 ? 

6. A bigha of land costs 784 rupees, what will 203 bighas cost ? 

7. If there are 432 pages in a book, how many will there be in 
80704 such books ? 

- 8 . If I give 125 boys 79 marbles each, how many shall I have 
left out of 10000 7 

9. 79432 copies of a newspaper are printed daily. How many 
are printed in a year of 314 da^s ? 

10. The cost of constructing a Railway is 61303 rupees per 
mile ; what will 701 miles cost ? 

11. An army consists of 295 battalions of 34618 men each ; 
what is the whole number of men in the army ? 
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* 13 . In a town there are 734 houses ; 345 of them contain, on an 
average, ii persons each and the rest 15 each. How many persons 
reside in the town ? 

13 . If a master employs 73 workmen, each of whom receives 
34 rupees per month, how many rupees does he pay away per month ? 

14 If of 20000 shells used in war, 3648 are 36 pounders, 11275 
are 24 pounders, and the rest 18 pounders ; what is the total weight 
(in pounds) of the whole ? 

16 ' A clock strikes 114 times in a day. How often will it 
strike in 365 days ? 

16 . A town has 436 streets. Each street contains on an avera(,e 
6422 inhabitants. What is the population of the town ? 

17. A directory contains 798 pages. There are 72 names in 

each page. How many names are in the directory ? f 

18 . 343 pav 4 ng'Stones are required for every yard in a stieet. 
There are 18742 yards in the street. How many paving-stones will 
the whole street require ? 

19 . The distance of the Earth from the Sun is found to be 
11608 times the Earth’s equatorial diameter, and that diameter is 
7926 miles. Required the disfance between the Earth and the Sun. 

20 . India contains about 1466576 square miles and the popula¬ 
tion is reckoned to be about 189 persons to every square mile ; what 
is the whole population of the country ? 


81 . To find the product of wore than two numbers, multiply 
the product of two of the numbers by the third, the result by the 
fourth, and so on. The final result is called the continued product 
of so many factors. 

Thus, the continued product of 3, 5, 8 and 47«3X5x8x47=»i5 
x8x47 = 120x47=5640, and 3, 5, 8 and 47 are factors of 5640. 

83 . The continued product of any numbers will remain the 
same, however we may change the order of its factors. 

Thus, 510004x2x5x7x3 = 8x5x7 X3 = 40X7 X3 = 280x3 = 840 
and 5x4x2x3x7 = 20x2x3x7=40x3x7=120x7 = 840 j 

/. 4X2XSX7X3-5X4X2X3X7. 

Ex, Find the continued product of 3471, 7 and 52. 


3471 

_ 7 

24297 

5 * 


48594 



Here, we first multiply 3471 by 7, and the product is 
24297 ; again multiply 24297 by 52, and the product is 
1263444; thus the continued product of the several 
factors is 1263444. 
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83 . If one or more of the factors in any continued product be 
Oy the whole product Is o. (See Art. 65.) 

Examples XXII. 

, 1 . Find the continued products of :— 

(I) 4, 7, 25. (2) 13,15, 17. (3) r8, 19, 20. (4) 407. 5 - 

(5) 729 i 8, 61. (6) 7184, 6, 12. (7) 35 . 32. M. 29. (8) 35 . 29, 43 . 87- 
( 9 ) 33 .13. 15. 4 . 56. (10) 27, 57, 35 . 1277. (ii) 156. 13. 365, 78. 
<I2) 18, 19, 35 . 24, 12, 17. (13) 340. 255, 783- (14) 675, 225, 180, 125. 

8. A library contains 3275 volumes, and each volume on the aver¬ 
age 493 pages, and each page 39 lines. How many lines are there ? 

3. If the earth moves round the Sun at the rate of 68000 miles 
an hour, how far will It move in 365 days of 24 hours each ? 

4. If every page of a book contains 36 lines, and each line on 
an average 11 words, how many words would there be in 157 pages? 

5. If each of 36 trucks in a luggage train contains 18 barrels of 
cement, and each barrel 36 roaunds, how many maunds is the train 
carrying ? 

6. How many yards of silk are there in 9 packages, each con> 
- taining 8 parcels, each parcel 26 pieces, and each piece 53 yards ? 

7 . In a school there are 10 classeS : each class has 4 desks, 
each desk holds 18 boys ; how many boys are there in the school ? 

8. If 37 labourers earn 39 rupees each per day ; how many 
rupees do they all earn in 36 working days ? 

9. If every man lived to marry and have 8 male children, how 
many great-great-grand children of the male sex could every one 
expect to have ? 

10 . A Railway passenger train consists of 32 carriages ; each 
carriage is divided into 12 compartments ; in each compartment there 
are 5 benches and on each bench there is space for 8 persons ; how 
many persons can the train carry ? 


8I1. When a number is multiplied by itself onee, twice^ thrice^ 
four times, the product is called the second, third, fourth, 
fifth, &c., power of that number respectively. The second and 
third powers of a number are com monly termed its square and cube 
respectively. The number itself is called its first power. 

85 . These powers are often indicated by small numerals 2,3,4,5, 
&c., placed above the number to its right, which express how often 
the number is repeated in the product. The small numerals so used 
are therefore called the iudioes or exponeuts of the several powers. 

Thus, 5«?a5X5«25 ; /. 25 is the second power or square of 5. 

58«i 5 X 5 X 5 mb 125 ; .% 125 is the third power or cube of 5. 

54..JX5X5X 55=625 ; 625 is iHat fourth power of 5, and so on. 

86 f If the three signs x, occur in an expression, the 
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operation of Multiplication is to be performed first and then that 
Addition or Subti action. 

Thus, 4X4X3 + 3X3X2~4X2Xi + 2X 1x0—48+18-8+0 

c= 66 — 8 5^* 

Examples XIV. 

1. Find the squares of : — 

(1) I, 2, 3, 4, s,...25 ; 39, 46, 54, 86, 99. (2) 172, 237, 906, 987. 

( 3 ) 729 » 873, 1043, 5496. : 4 ) 7342 > 9384, 8796, 1234. 

2 . Find the cubes of 

(I) I, 2, 3, 4, 5,...25 ; 37, 48, 68, 77. (2] 88, 97, 123, 456. 

(3) 308, 876, 76s, 999* (4) 987, 5386, 9876, 1234. 


3 . Find the fourth powers of 
(l) 678, 305, 987, 988. 


(2) 908, 3271, 8004. 9999. 


4. Find the values of :— 

(1) i“+ 2 *+ 3 *+ 4 ®+ 5 »+ 6 *+ 7»+82 + 9 * (2) 23®+is*—3* 

(3) 5 *- 4 ®- 8 * (4) i 3 + 2 » + 38+4"+5* + 6 * + 7 »+ 8 » + 9 «. 

is) (6) 25*+ 28®-20*-18®+15*. 

5. Simplify the following expressions :— 

^ (1) 8X4-3X6+4X3-2XI + 5X2 + 3X7. 

(2) 5x6x3+4X3xo-2>ii X4+3 x6x4~2X2. 

(3) 8x6x3XI — 3x6x2X4+4x6x7X4-7x8x2XO. 

{4) —9 X6X2X3+7X4+4X6X3X5 — 3X6X7XOX5 + 2X3X4. 

(5) 7* + 2 X 3®+3 X 5*+4X9® (6; 3* x 2+2 x3-2»x 3 + 6x i®. 

(7) 23*-ii®+ii 5 X II*-no®+ii2®. 

(8) 3» + 3X4X5 + 5®-43-2X4-2'’+6*-3* 


IV. DIVISION. 


87* Division is the method of finding Aotv many times one 
given number is contained in another given number. The former of 
these numbers is called the divisor, the latter the dividend, and 
the number telling how many times the qnotient. The number left 
after the operation is finished, is termed the remkinder. 

88. In dividing one number by another, we obviously take the 
latter number from the former, as often as we aie able, according to 
the principle of Subtraction before explained. Hence Division bears 
the same relation to Subtraction^ as Multiplication bears to Addition, 


Thus, to divide 26 by 8, means that we are to 26(1, i, i 

find how many times 26 contains 8, and the opera* _8 

tion at the side shews that 26 contains 8, 3 times ig 

with a remainder 2. Here 26 is called the divi- g 

dend,^ 8 the divisor,^ 3 the quotient and 2 the re- 
mainder. a 


2 

89. Hence, by division we bieak up a given number into as 
many equal parts as there are units in another given number, Snd 
thus find one of these parts. 



DIVISION. 


43 


90 . DwtStott is of two kinds, simple and compound. 

(i) When the dividend and divisor are both ahstf'oet numbers, 
or both concrete numbers of one and the same denomination ; oc 
when the divisor as an abstract number, and the dividend a concrete 
number of one denomination, it is called simple Division. 

(ii) When the dividend is a concrete number of the same kind, 
but of different denominations of that kind, and the divisor ap 
abstract number i or when both the dividend and divisor are concrete 
numbers of the same kind but of different denominations of that kind, 
it is called Compound Division. 

91 . When there is no remainder, the division is said to be 
exact and Since the Quotient tells how many times the Dividend 
contains the Divisor, it follows that Dividend^Divisoryt Quotient. 
But when there is a Remainder, the division is called inexact, and 
the Dividend^" Divisor X Quotients Remainder. 

92 . The operation of is expressed by means of the 

sign 4 and sometimes /, which is read divided bj or simply by. It 
is also denoted by wiiting the dividend above the divisor with a line 
between them. 

Thus, 42-4-7 denotes that 42 is to be divided by 7, and is read 42 
divided by 7 or simply 42 by 7. Also 42/7 and V mean 42 + 7. 

93 . In division, the quotient is an abstract number, if the 
dividend and divisor are both abstract or both concrete numbers, but 
the quotient is a concrete number, if the dividend is a concrete 
number and the divisor an abstract number. The divisor, if concrete, 
must be of the same kind as the dividend. 

Thus, 45 divided by 5, or 45 rupees divided by 5 rupees, gives 
the abstract number 9 as quotient, for 5 or 5 rupees taken 9 times gives 
45 o*" 45 rupees, and 45 rupees divided by 5 gives the concrete number 
9 rupees as quotient, for if 45 rupees be divided into 5 equal parts, each 
of these parts will oentain 9 rupees. Also 45 rupees divided by 5 yards 
has no meaning, according to the definition of Division in Art. 93. 

94 . As Division is the of Multiplication, it follows that 

by a reversed process, the Multiplication Tables must furnish the 
means of obtaining the quotient, when the divisor does not exceed 20 
and the dividend 400. 

Ex. /. Divide 96 by 8. 

Since 8 x 125596 j therefoie 96+8 gives 12 as quotient. 

Ex. 2. Divide 2^9 by 17. 

Since i 7 >«i 5 - 255 » and 259-255-4 ; therefore 2594-17 gives 
15 as quotient and 4 as remainder 

Examples ZV. (Mental Division.) 

1 . How many times does 8 contain 2 ? 36 contain 3 ? 20 contain 4? 
35 contain 5 ? 24 contain 6 ? 56 contain 7 ? 8i contain 9 ? 
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2 . Divide 14 by 2 12 by 3; 48 by 4; 20 by 5 ; 42 by 6 ; 

49 by 7 ; 32 by 8 ; 108 by 9 ; 90 by 10; 77 by ii ; 96 by 12. 

3 Divide 

^Cx) 56 separately by 2, 3, 4, 5, 6, 7, 8, 9, 12 and 14. 

(2) 98 separately by 2, 5, 7, 9, 13, 15, 17, 18 and 19. 

(3} 168 separately by 2, 7, 8, 9, 6, 12, ii, 15 and 18. 

(4) 288 separately by 4, 7, 9, lo, 6, 8, 12, 15 and 17. 

<5) 342 separately by 3, 6, 8, 9, 4, ii, 13, 15, 16 and 18. 

(6) 172 by 9 ; 141 by II j 128 by 14 ; 257 by 16 ; 195 by 19. 

4 . In 54. how many times is 8, and how many over ? How 

many times is 15 contained in 195? In 240, how many times is i8| 

and how many over ? 

5 . If 16 be taken 14 times from 228, what is left ? 

6. what is the 9th part of 36, 54, 108 and 144? 

7 . To how many boys can I give 9 marbles if 1 have 153 ? 

8. At a cricket match ii players make 132 runs. If each made 
the same number of runs, how many did each make? 

9 . A Patsala consists of 128 boys and they aie made to stand 
in 8 rows ; how many are there in each row ? 

10 . If 320 rupees are shared equally among 16 men ; how 
many does each man receive ? 

11 . Divide 132 oranges equally among 7 girls and 5 boys. 

12 . Divide 96 pencils equally among 8 boys. 

13 . Bhuban spent 180 pice in oranges, buying them at the 
rate of 6 for 3 pice ; how many oranges did he buy ? 

14 . A boy, having a basket containing 214 oranges, distributed 
them equally between his 8 school-fellows and himself* the number, 
which remained he gave to his school-master ; how many did the 
school-mas ter receive ? 

15 . A man bought 11 cows at 18 rupees each, and sold them so 
as to gain 99 rupees ; what did he sell each cow for? 

16 . How many seers of sugar at 5 annas e^ch can be bought 
for 330 annas ? 

17 . A woman bought 180 eggs at 3 for 2 pice and 27s more at 
5 fur 3 pice, and sold the whole lot at 13 for 19 pice ; what does she 
gain or lose ? 

18 . If 5 men can do a piece of work in 18 days, how long will 
it take 9 men to do the same work ? 

19 . How many pen knives, worth 8 annas each, ought to be 
exchanged for 144 pen-holders at one anna each ? 

20 A man walked 306 miles in 18 da)s; how many miles did 
^e walk per day ? 

SIMPLE DIVISION. 

96 . When the dividend is a large number, but the divisor less 
than 20, the division is called Short Divloion and can be done by the 
oUowing Rule. 
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Rule. Place the divisor and dividend thus : 

divisor) dividend. 


From the left of the dividend cut off a number not less than the 


divisor but less than lo times the divisor, giving the first partial divi¬ 
dend. Find by the aid of the Multiplication Tables how often the 
divisor is contained in this dividend ; put down the quotient under the 
units’ figure of this dividend, and take notice of the remainder 
(whether it be any number or o). On the right of this remainder, 
conceive in your mind to be placed the least number of the figures 
next following in the dividend which, affixed to the remainder, will 
make a number not less than the divisor. Proceed, as above, ^ with 
this new partial dividend to find the next figure of the quotient : 
taking care to place after the first figure in the quotient a cipher for 
^very figure brought down from the dividend which, affixed to the 
remainder, makes a number less than the divisor. 


Continue this process till all the figures of the dividend have been 
thus brought down ; and if there be any rem^iinder at the end of the 
^weration, write it as a remainder distiiict from the quotient. 

7. Divide 612459 by 7. 

From the left of the dividend cut off a number 


7)612459 not less than 7 but less than 70 : that is, cut off 

87494 rcro* I* partial dividend. Now 7 is contain¬ 

ed in 61, 8 times and 5 over ; put the 8 under 
the 1 in 61, and to the right of the remainder 5 affix the next figure of 
the dividend 2, making 52, the second partial dividend. But 7 is con¬ 
tained in 52, 7 times and 3 over ; put 7 in the quotient, and to the 
right of the remainder 3 affix the next figure 4 making 34, the third 
new dividend ; and $0 proceed. 

The above operation is usually performed in saying :— 

7 in 61, 8 and 5 over ; in 52, 7 and 3 over ; in 34. 4 and 6 over ; in 
65, 9 and 2 over ; in 29, 4 and 1 over (as remainder). 

Thus the quotient is 87494, and the remainder 1. 


JTjt. 2. Divide 61245 W * 5 * 

Here 15 in 6 ^oes no times, lut 15 in 61 goes 4 times 
15)61245 and I over ; write 4 under the 1. Then 15 in 12 goes no 

' ^^083 tiroes, but 15 in 124 goes 8 times and 4 over ; write 0 

under the 2 and 8 under the 4; lastly, 15 in 45 goes 
3 times, write 3 under the 5. 


Thus the quotient is 4083. 

96 . The truth of the above method may be shewn thus :— 
Since 61245-61 thousands 4- 2 hundreds+4 tens+ 5 units, 

—60 thousands+12 hundreds+ 4 tens+5 units, 

—60 thousands +124 iens-f5 units, 

-60 thousands +120 tens+45 units. 

61245 divided by 15 gives as quotient 4 tbousands+8 tens+ 
3 units t>r 4083. 
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Ezamples XVI. 

1 . Divide 

(1) 462 separately by 3, 6, 8, 9,10, ii and 12. 

(2) 682 separately by 3, 4, 6, 8, 9, ii, 14 and 15. 

(3) 8425 separately % 5, 7, 8, 10, 13, 16, 17 and 19. 

(4) 6876 separately by 2, 3, 7, 9, ii, 12 and 14. 

(5) 35298 separately by 3, 5, 9, 7, 10, 12 and 18. 

(61 348 by « ; 4596 by 3 ; 276284 by 4 ; 84375 by 5. 

( 7 ) 53844 by 5 ; 536074 by 7 ; 95832417 by 8 ; 3158367 by 10. 

(8) 7163253651 by 9 { 1234567890 by II j 9876543 by 12. 

(9) 27643532 by 14 ; 35762445 by 15 ; 47623554 by 18. 

(10) 34672352 by 16 ; 987654321 by 17, by 18, by 19, by 20. 

3 . If 1674 men are drawn up in iS columns, how many men 
are there in each column 

3 . I distributed 2160 marbles among a number of boys, and 
gave each boy 12 marbles ; how many boys were there ? 

4 . What is the 15th part of 135090 ? the nth part of 101112 ? 

5 . A farmer has 1786 sheep divided into 19 equal flocks. How 
many sheep are there in each flock ? 

^ 6. A farmer spent 1872 rupees in the purchase of oxen. Each 
ox cost 12 rupees. How many oxen did he buy ? 

7. If the sum of 18 and 30 be divided by their difference, and the 
quotient be multiplied by the product of 16 and 27, what is the result ? 

8. A man gives 14 cows and 35 sheep for 55 bags of potatoes 
worth 7 rupees per bag ; if each sheep was worth 3 rupees, what did 
he get for each cow ? 

97 . When the dividend and divisor are both large numbers, the 
division is called Long DiTislon and can be performed by the 
following general Rule. 

Rule. On either side of the dividend draw curved lines ; place 
the divisor on the left and the figures of the quotient as they arise on 
the right ; thus 


divisor)dividend(quotient ' 

Then try to find how often the first one or two figures on the left 
hand of the divisor are contained in the first one or more of those of 
the dividend, and place the result on the right as the first figure of 
the quotient ; and the product arising from the multiplication of the 
divisor by this figure being subtracted from the dividend, bringdown 
or annex to the right of the remainder the next figure of the dividend. 
Proceed as before, and continue the process till all the figures of the 
dividend have been brought down ; then the quotient, and the 
remainder if any, will be obtained. 

If at any stage of the process, the divisor is greater than the 
partial dividend, affix a cipher to the quotient and bring down the 
i^xt figure of the dividend. Continue this process till the partial 
dividend is greater than the divisor and then proceed as before. 
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Ex, I. Divide 75035 by 349. 

Herct the first figure 2 in the quotient is obtained 
by inquiring how often 3 Is contained in 7, or 34 in 
75 ; then, after multiplying 349 by 2, which, from 
the places of the figures, represents 2 hundreds,^ 
and subtracting the product which is 698, from 750, 
we have a remainder 52 ; to this the next figure 3 
of the dividend is annexed to form the partial divi¬ 
dend 523. Now seek how often 3 is contained in 5, or 34 in 52, and 
the quotient being 1, i ten is annexed to the 2 hundreds already 
obtained ; multiplying 349 by i, which means 1 ten^ and subtracting 
the product 349 from 523, we get the remainder 174. Bring down 
the last figure 5 of the dividend to form the partial dividend 1745, 
and we find the corresponding quotient to be 5 units exactly, for 349 
multiplied by 5 produces 1745, the operation is then completed, 
leaving no remainder. Therefore the whole quotient is 215. 


349)75035(215 

698 

523 

349 

* 1745 

1745 


98 . Supplying the auxiliary digits omitted in the above 
operation the process would stand thus ;— 

349)75035(200+10+5 

69800 

5235 

3490 • 

1745 

1745 

Ex. 2. Divide 39875365 by 8654. 


8654)39875365(4607 

34616 


Here 3987 is less than 8654, but 39875 is 
greater ; therefore take 39875 for the first 
^2593’ partial dividend, It contains the divisor 4 

^1^24 times ; put 4 in the quotient, multiply 8654 by 

• 4i placing the product 34616 under 39875, and 

60578 subtract, leaving 5259. To the remainder 5259 

^ ■ • annex the next figure of the dividend 3, giving 

^387 52593, the second partial dividend. It con¬ 

tains the divisor 6 times ; put 6 in the quotient, multiply 8654 by 6, 
placing the product 51924 under 52593, and subtract, leaving 669. 
Again, to 669 bring down the next figure 6, giving 6696 the third par¬ 
tial dividend. It contains the divisor o times ; put 0 in the quotient, 
and the remainder is now 6696. Lastly to 6696 bring down the last 
figure 5, giving 66965, the fourth partial dividend. It contains the 
divisor 7 times ; put 7 in the quotient, multiply 8654 by 7, placing the 
product 60578 under 66965, and subtract, leaving a remainder 6387. 
Thus the quotient is 4607 and the remainder is 6387. 


99 . * When the divisor 
use the following Rule. 


is terminated by one or more ciphers. 
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Rule. Cut off all the ciphers on the right of the divisorand as 
many figures from the right of the dividend :—for the quotient, 
divide the remaining figures of the dividend by the remaining figures 
of the divisor (Arts. 95, 97', and for the final remainder bring down 
to the particular remainder the figures cot off from the dividend. 

Ex. Divide 20573296 by 80 and by 545000. 

(1) 8,0) 2057329.6 (2) 345*000)20573,296(59 

257166-16 ^725 


3323 

3105 

218296 

In the first example, in dividing by 8 the remainder is 1, to 
which we bring down the figure cut off 6, giving 16 for the final 
remainder, and 257166 for quotient. 

In the second example, the remainder in dividing by 345 is 
218 , to which we bring down the figures cut off 296 , giving 
218296 for the final remainder and §9 for quotient. 


^ 100. The Proofs usually adojpted in division are the following 

(1) To the product of the divisor and quotient add the remainder 
(if any) ; if the result coincides with the dividend, we presume that 
the work is correctly performed. 

( 2 ) By oastiRg out the nines. 

{a) From the sums of- the digits in the divisor Bnd the quotient 
subtract 9 as many times as possible, and set down the remainders 
to the left and right of a cro^s sign. 

/d) Multiply the two remainders and from the product subtract 9 
as often as possible. Put down the remainder below the cross sign. 

(o) Lastly subtract the ^ rentainder ft om iht dividend and from 
the sum of the digits of this'difference subtract 9 as many times as 
possible and set down the remainder above the cross sign. If the upper 
and lower figures agree, it is presumed that the operation is coirect. 


Sse. Find the quotient and remainder when 275487 is divided by 736. 


Division. 


Proofs. 


736)275487(374 

2208* 

5468 

5152 

3167 

2944 

223 

Thus the quotient 
is ^2j4and the re> 
ffiiunder 22% 


374 

736 

2244 

1122 

2618 

275264 

223 

275487 



7x5—35, rem. 8. 

Also 275487-223*275264, 
and 2 + 7 +S+ 2 + 6 + 4 « 26 ,. 
tern. 8 . 
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1(KL If all the four signs •ft ^^t *** used together in an 

'€xpressfoO| the operations of DnHHon and MuliipUeanon are to be 
|>efformed first and next those of AdMtion and Subtraction , 

Bx , Find the value of 14+i2'^6x4~3K2<f6x72-f-i2. 

The expression• 14-f 2X4- 5 x 24 -6x6«* 14 4 - 8 - 64 '36 

• 58-6-52. 

Examples EVIL 

1 . Divide :— 

^(i) 92483 by 23.» (2) 79958 by 39.'ts) 7979^ by 79. (4) 588168 by 84. 
(5) 79512587 by 43. - (6) 69637856 by 32. <7) 67001228 by 49. 

(8) 144157246 by 83. (9) 47073356 by 37. (10) 74177*4 by 88. 

*(ii) 579*26952 by 76. (12) 9009196416 by 96."^(13) 587623476799. 

(14) 17587694293 by 54. (15) i452834<^3i by 8^ 

(16) 3708501975 by 81. (17; 96790123458 by 98. 

2 . Find the values of * 


(>) 419352633-T-123 

(4) 3577926 + 506. 

(7) 483*05674-549. 


J^io) 6307625409814-652. 
bii2) 519387042 + 2731. 

*4) 395494875-►'6007. 
vi6) 254132864-7960. 

^i8> 64157660+1480. 

(20) 900370575 + 54321. 

(22) 2828882701578 + 38706. 

(24) 61190852817674+873156. 

(26) 487264325876+5678909. 

(28) 56400003227+76589451. 

(30) 191776658604+68589649. 

(32) 121932631112635269* 123456789T 

( 33 ) 16301880531036492032854-2837154309- 

(34) 560211975014^70530004-700002030506. 

(35) 163018805310*6492032854-574585614865. 

8. Divide :— 


(2) 1721034655 + 144. (3) 471234193614-132. 

(5) 27291888+478. (6) 876247924-843. 

(8) 6430776444 + 876. (9) 137090807+9^. 


(11) 632798014+7243. 

(13) 140167329*7038. 

(15) 2106144185.4-2375. 

(17> 8327976-573«>- 
(19) 9353847674-4836. 

(21) T83920748-f37246. 

(23) 29193339786824-76913. 

(25) 163034794788 + 321567. 

(27) 876824985621-f90956845. 
(29^ 32899438654+100104325. 
(31) 46767050266754-15433*3353. 


(1) 237876093 by 5605, by 9089. by 40857, and by 57085. 

(2) 81229 separately by xo, 20, 30, 40, 50, 80, 90. 

(3) 343604 separately by ioo» 400, 60^ 800, 90a 

(4) 78534826 separately by 800, 12000, 3201^ 475000. 

(5) 3854369734 separately by 310, 5900, 587000, 90900. 

(6) 25413286 by 7900; 19054832 by 83000 ; 16799534687 by 7890000# 

6. Find the values of :— 

( 1 ) i934-l64-73o4-i8-f795'f-t5-i786+i9. 

(*) 387 *:^ 49 + 69354-95 “ 5433 + 56-1375+25+4590+45* 

(3) 56+814-3+8X7X9+12X 136-4-17-72+18+6x3. 

< 4 ) I 3 X 16+8+17x6^ 18x32+8-27+9x7+8x30+15+564-14* 

(S) *SX37t53+73474-67iS3-*-4+40734»<a-W5X?8fc 


4 
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5 . If a bag contains 103 potatoes, bow many will be required to 
hold 7432274 potatoes ? 

6. If each carriage contains 57 passengers, how many carriages 
are there in a train carrying 969 passengers ? 

7. Each of 156 boys uses 12 pen-nibs, and a box contains 
144 nibs. How many boxes are required ? 

8 . A confectioner sells 23475 maunds of sweetmeats in a )ear 
of 313 days ; how many maunds does he sell in a day ? 

9. Supposing a Railway train to travel from Calcutta to Delhi, a 
distance of 924 miles, in 44 hours, what is the average speed per hour ? 

10 . The population of a country is 3083220 and its area is 7341 
square miles. How many people are there on an average to each 
square mile ? 

11 . Find the number of pa^es in a book which has on an average 
207 words on a page, and contains 201411 words altogether ? 

T8. How many minutes will a wheel be in turning round 895702 
times, if it turn 158 times in a minute ? 

13 . What number multiplied by 79 will give the same produc- 
as 257 multiplied by 553 ? er 

A shopkeeper sold 267 shawls for 4005 rupees, gaining therat 
by 4 rupees on each shawl ;«what had each shawl cost him ? 

15. The population of a certain village is 21510, and one out ot 
45 dies annually. How many die in a year ? 

16 . Find how many times the numbers ii, 15, 19, and 23 must 
be equally repeated to make 13668. 

17. Find the 532nd part of 1004416. What is the 365th part 
of 36865365? 

18 . How many pages contain 30888 words, every page having 
52 lines of 9 words each ? 

19 . If 168465 maunds of rice be distributed equally among 11231 
famine-stricken men, how many maunds will each receive? And if the 
family of each consist of 5 persons, what will bq the share of each 
person ? 

90 . The rays of light comes from the Sun to the Earth in 
498 seconds ; at what rate does light move per second, the distance 
of the Sun from the Earth being 93000000 miles ? 

V. THE USE OF BRACKETS. 

108 . Brackets, which are of several kinds, as (),{},[ ], are 
used to denote that all numbers included within any pair of them 
are to be considered as forming but one nrumber and are therefore 
to be equally affected by any number not included within the same 
pair of brackets. 

Thus (2+3+7) denotes that 2, 3 and 7 are to be taken as making 
one number, t, whatsoever, outside the brackets affects 2 in any 
way, must also affect 3 and 7 in the same way. 
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A ▼ineiQiiiii is a sign sometimes used instead of brackets. It 
consists of a line drawn over the numbers to be considered as form¬ 
ing one number. 

- < 

Thus 2+3 express the same thing as (2+3^ 

108 . When two or more numbers, connected by the signs of 
operation are enclosed in a pair of brackets the operations of arith¬ 
metic indicated inside the brackets are to be performed before the 
brackets are removed. Thus, 

Ex. /. 7-y^3«i7-.2-_£. 

Ex. 2. 22-(4x3+5-6+2)-22—(12+5-3) 

=s22-(l7 —3)«22 — 

104 . When a number immediately precedes an expression 
included in a pair of brackets, this number is to be multiplied by the 
number obtained after removing the brackets. 

Thus, 7+4(5-2)-6x3as7 + 4X3 —i8««7+ 12 —18-19-18•!. 

105 . When an expression is included in more than one pair 

of brackets, it is convenient to remove the innermost bracket 6rst, 
then the innermost of those that remain, and so on, till all the 
brackets are removed. _ 

Thus, 25-U15 X 10-2 X 12—8(2 X 12-10)}+2] X(is - 10+2) 
■25-1^*50-24-8(24-Io)}+2§X (15- 12) 

■■25 -[{150-24—8 X 14I+2JX 3 
** 2 S-({I 26 -II 2 }+ 2 ]X 3 
-25-ri4+2]x 3-25-7x3=25-21- 4 . 

106 . If the sign + plus precedes a bracket, the bracket may 
be removed without affecting the result. 

Thus, since 7 +( 5 *- 3 )»7+2-9 and 7 + 5~3* * 2 - 3 - 9 , 
therefore, we have 7 + (5 - 3)" 7 + 5 - 3- 

107. If the sign-(minus) precedes a bracket, the bracket may 
be removed, provided the signs of all the numbers, inside the bracket 
be changed from+to-, and from-to+. 

Thus, since 29 -(7 -5 + 3)=29-(2+3)-29 - 5—24, 
and 29-7 + S- 3 “ 34 - 10=24, 
therefore, we have 29— (7 - 5 + 3)— 29—7 +5-3. 

108 . The sign /, signifies therefore., and is often used in stating 
a method by which an answer has been obtained. The sign *.* stands 
for because or since., and is used in stating a reason. 

Examples XV Ill. 

1 . Find the values of :— 

(1) io+( 5 - 3 )-(i 7 - 8 )+(i 6 -ii)+ 25 -( 6 - 3 + 4 )* 

(2) 2 o-io- 3 - 6 +(iS- 3 )-(i 6 - 9 )-( 5 -f 6 )-K 4 + 9 )‘ 

( 3 ) 8+4^I2-7)-3(9-5)+7(i6-I9+5)-(!8 - 6 + 7 ). 

(4) 3(8+25-3(20-12)}. , (5) 3(8+(25-3)20-121. 
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(6) *87-KI5X IO-2(I2-8)(2KI2~IO)}-*-2]x 15-10-2. 

^(7) iS 2 o-{ 6 io+ 703 - 6 o 8}7 (8) 6 os-{( 9 S—ii-X 9 )+* 37 }* 

•^(9) 86-((59-48)+16-(59- 49 ) 1 . (10) i 68 -(( 7 o- 39 )+( 90 - 83 )(. 

(II) 1 246 -( 362 -156)-{37 1 -(495 - 386 :(. 

8. Find the values of 

(I) (1536-487)-1392+29+7x5. ^ (2) 588o+(i67-I32)x6. 

(3) (194+65>X7+{352-22o)-*-”-952+(9i-3S)- 

(4) (67893 - 8637)+823+7546 x (2356 -945) - (9870 x 170). 

( 5 ) 1(3^2570x598+76125 X 47 + 3 * 8 + 3 )-^ 5 S* 46 ^+( 6 I 39 XI 5 ^ 

8. If the sum of 274 and ro8 be multiplied by their difference 
and the product be divided by 166, what will be the quotient ? 

4. If the sum of 103, 29, and 267 be divided b^ 19, and the 
quotient be multiplied by 57, and the product be diminished by 197, 
what will be the remainder ? 

5. Multiply (325—293) by (306+17) and to the product add 
(1000+99). 

6. From 34856 subtract (763x41) and to the remainder add 
(i 998+(663 - 44 i)>. 

7 . Find the differenctf’beiween 876 and 459-368+149. 

8. What number subtracted from (2471 + 56} will leave (3863 * 
1498) as remainder ? 

9. Find the difference between 

32 io+ 4 oi-( 67 - 59 ) and 342-(49*-382). 

10 - From the sum of the greatest numbers of 9 and 10 digits 
subtract the difference of the least numbers of 10 and ii digits. 

11 . From the sum of the greatest numbers of 4 ^ 5 and 6 digits 
subtract the sum of the least numbers of 3, 4 and 5 digits. 

18 . Find the values of :— 

(1) 6 + 8 [ 3 x 6 +( 3 + 7 -( 8 + 3 - 6 )-( 2 x 6 + 3 + 3 - 2 )}]. 

(2) 66 x 37 - 8[(9-7)x6-(27 + i2)+i3+(i7 + i5+39-5o)xs-9X7). 

( 3 ) (( 7 + 75 )>« 43 +( 4698 +I 7 i)+ 9)+{(73 + M- 2 )-(i 6 + 2 + 4 X 7 )}. 

( 4 ) 8[4 X {(360 X120) - (47 +13)+ 3))+((36o x i2o)+(65 - 25)+ 5)+ 5401. 

(5) 108+9 X (76 - 9(63 - 7(9 X 3 - 4 X 8+5*-10 X 2)—(2® X9- 2*)J] 

—11 X 12. 

(6) 23XiiX3+7[2o6x(8+6-i3)-((i4-8)x7-(i5+5-n)x2» 

+ ( 6 »-i 3 X 2 ®)+( 6 x 8 xi 5 + 5 )B+{ 2 X 5 + 3 *- 3 X 4 X 7 ). 

^(7) 84 - 7 [-n- 4 (- 17 + 3 ( 8 - 9 ^))]. 

^<8) 5x| 4 - 2 [ 4 - 2 ( 4 + 3 )]J- 4 x( 4 - 2 C 4 - 2 ( 4 + 3 )B* 

($) 19+12 X15 -120 - 4+{29 -13 X 2+(14 - 9) X 3|. 
fete*) 9 *{««^+ 5 ( 7 -*)x 8 ( 9 - 7 )+ 4 ( 7 +*( 3 +g®. 



VI. MISCELLANEOUS PBOPOSITIONS. 

(in the fundamental operations.) 

109. Sum, differenee, Ae. 

(1) Given the difference between two numbers and the greater, 
to find the smaller number. 

Rule. Subtract the given difference from the fgreater\ number^ 
and the result is the requited smaller number. 

Ex, If 34060 be the difference between two numbers, and the 
greater number is 48753, what is the less number ? 

The less number**48752—34060*^4692. 

(2) Given the difference between two numbers and the smaller, 
to find the larger number. 

Rule, y^dd together the given difference and the smaller 
number^ and the sum is the required larger number, * 

Ex. The difference between two numbers is 14610 and the less 
is 4007; what is the larger number ? 

The larger n umber 146104-4007 ” 18617. 

(3) Being given the sum and difference of two numbers, to find 

the numbers. * 

Rule. To find the larger number^ add together the given sum 
and di^erence^ and divide the result by 2. To find the smaller 
number^ subtract the given difference from the given sum and divide 
ike result by 2, 

Ex, I, The sum of two numbers is 25264, and their difference 
is 736 ; what are the numbers ? 

The larger nombera*(2S2644’736)Hh2**26oooHha— i3ooo. 

The smaller numberas( 2 S 264 -13000)” 12264, 
or, the smaller number—(25264- 736)+3—24528+2 

Ex, 2, The price of a caniage with horse is 1590 rupees, and 
the price of the carriage is 324 rupees more than that of the«horse. 
Find the price of each. 

Here, the sum of the two prices is 1590 rupees and the difference 
324 rupees. 

the price of the carriage—ti >>90+324)-*“2 ” 957 rupees. 
And the price of the horse-(1590-957) or 6^ rupees. 

(4) Being given the sums of every two of three given numbers, 
to find the numbers. 

Rule. Add together the three given sumst divide the result by P, 
and from the quotient subtract sepat ately the three given sums. The 
severed difierences are the required numbers^ 
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Ex I. ' The sum of the first and second of three numbers is 
S 9 ; that of the first and third is 53 ; and that of the second and 
third is 42. Find the numbers. 

CS 9 + 53 + 42 )+ 2 « 77 , 

the first number53:77—42 =*35, 
the second number=77 - S3""24, 
and the third number—77 — 59■» 18. 

Ex. 2. At a game of cricket A and B together score 7$ runs ; 
B and C together score 90 runs ; and A and C together score 
51 runs : find the number of runs scored by each of them. 

Here, B and C together score (7S+9o+5i)**-2 or 108 runs. 

/, A scored (108-90) runs«18 runs, 

B scored (108—51) runsss57 runs, j- Ans. 
and Cscored (108-75)runs—33 •‘uns. J 

(5) Having given the sum of three numbers, the excess of the 
first over the second, and the excess of the second over the third, 
It is required to find the numbers. 

Rule. Suhtrcat the sum of the excess of the second over the third 
and of the first over the third {which may he obtained by adding the 
two given excesses from the given sum^ and divide the result by 3. 
The quotient is the least of the three required numbers. 

Ex. Divide 53 rupees among A^ B and C, so that A may 
receive 7 rupees more than B^ and B 8 rupees more than C. 

Here, the sum of the three shares is 53 rupees, and the excess 
of A's share over Cs is 8 +7 or 15 rupees, 

and 53-(8+15)-53-23-30. 

/, Cs share—(30-t-3) rupees —10 rupees, ) 

iS’s share—Uo+8) rupees—18 rupees, J- Ans. 
and A*s share—(i8+7) rupees—25 rupees, j 

110. Product, Quotient, Remainder, ftc. 

(1) ^ Given the product of two numbers and one of them, to find 
the other. 

Rule. Divide the product by the given number^ and the quoti¬ 
ent thus obtained is the other required number. 

Ex, The product of two numbers is 890368, and the smaller 
number is 256 ; what is the larger number ? 

The larger number—890368-»»2S6 —3478 . 

(2) Given the divisor, the quotient and the remainder, to find 

the dividend. « 

• 

Rule. Multiply together the divisor and the quotient^ and to 
dktjfroduei add the remainder. The result is the divides^ 
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Ex. If the divisor be 3857, the quotient 489, and the remainder 
1305, what is the dividend? 

The dividend 3857 x 489+1305 • 1887378. 

(3) Given the dividend and the quotient, to find the divisor. 

Rule. Divide ike dividend by the quotient^ and the result is 
the divisor. 

Ex. The dividend is 342604 and the quotient 883, find the divisor. 

The divisor**342604883— 388 . 

4 ) Given the dividend, the quotient, and the remainder, to find 
the divisor. 

Rule. From the dividend subtract the remaindery and divide 
the difference by the quotient. The result is the divisor. 

Ex. 1. The dividend is 119376, the quotient 25 and the re¬ 
mainder 2076 ; what is the divisor ? 

The divisor®=(i 19376—2076)+25as 117300+25•4692. 

Ex. 2. A farmer havin^^ 2316 sheep, on putting an equal number 
of them into each of 25 fields, had 16 remaining. How many did he 
put Into each of the fields ? 

The required number**(2316 - i6)-p2S~2300’*-2S«»«92. 

(5) To find the least number which must be added to a given 
number to make it exactly divisible ty a second given number. 

Rule. Divide the first given number by the secondy and subtract 
the remainder from the second given number. The difference is the 
required number. 

X IK 

Ex. What least number must be added to 4856752 to make it 
exactly divisible by 2163 ? 

4856752 + 2163 gives 2245 as quotient and 817 as remainder, 
the number to be added **2163—817 ■ »» 346 . 

(6) To find the least number which must be subtracted from a 
given number to make it exactly divisible by a second given number. 

Rule. Divide the first given number by the secondy and the 
remainder is the required number. 

Ex. What least number must be subtracted from 90625 that it 
may be divisible by 727 ? 

90625 + 727 gives 124 as quotient and 477 as remainder. 

/. the number to be subtracted» 477 - 

(7) To find the number of a given number of digits 

which is divisible by a given number. 

Proceed as in the following example 

Ex. Find the greatest number of five digits which is divisible 

by 529. 
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The greatest number of 5 digits is evidently 99999 * 

99999 divided by 529 gives 189 as the quotient and 18 as the 
remainder. 

the reqd. greatest number*99999-18*99981. 

(8) To find the least number of a given number of digits which 
is divisible by a given number. 

Proceed as in the following example 

Bx, Find the least number of six digits which Is divisible by 
43 * 5 * 

The least number of 6 digits is evidently 100000. 

100000 divided by 4325 gives 33 as the quotient and 525 as the 
remainder, and 4325 — 525—3800. 

/, the reqd. least number* 100000+3800* 103800. 

111. EqRidifferent Series. 

The numbers 1, 2, 3, 4, 5, etc., are called natural numbers, of 
which I, 3, 5, etc., are odd^ and 3, 4, 6, etc., are even numbers. 

(1) To find the sum of any number of the natural numbers 
beginning with i. 

Rule. Multiply the last numder by the next higher number ; 
and divide the result by 2, The quotient is the required sum. 

Ex. Add together 1+3+ 3+4+ 5 +.+ 40. 

Here, the last number is 40, and the next higher number is 41. 
,*• the required sum*4ox4i4"2 *82o . 

(2) To find the sum of any number of odd numbers beginning 
with 1. 

' Rule. The square of the number of times the numbers ar 
repeatedj is the required sum. 

Ex. Add together I+ 3+5+7+9+.+25. 

Here, the number of times the numbers are repeated is 13. 

/, the siim required* 13* * 169. * 

(3) To find the sum of any numberuf even numbers beginning 
with 2. 

Rule. Multiply the number of times the numbers are repeated 
by the same increased by /. The Product is the required sum. 

Ex. Add together 2+4+ 6+8+.+ 30. 

Here, the number of times the numbers are repeated is 15. 

/. the sum required * 15 x 16* 240. 

(4) To find the sum of any given numbers Increasing or decreas- 
ng by a fixed number. 

Rule. Multiply the sum of the two extreme numbers by the 
number of terms (or times repeated)^ and divide the result 2. The 
quotient is the required sum. 
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Ex» Add together 24-5+8+11+.o+A?* 

Here, the number of terms will "he found to he i6. 
the sam—i6x(2+47)+2*i 16x49+2—392. 

Ixamples XIX. 

I . What number subtracted from 850967 will leave 3876 ? 

3. The difference between two numbers is 844S9 and the larger 
is 123456, what is the smaller ? 

8 . The smaller of two numbers is 3087+56299 and their 
difference is 22371 ; what is the larger number ? 

4 . The greater of two numbers is the sum of 505, 650, 19 and 
9003 and the difference between them is 3287—750. What is the 
less number ? 

5. The sum of two numbers is 12640 and their difference 1608 ; ^ 
what are the numbers ? 

6. The sum of the ages of two men is 173 years and the ^ 
difference between them is 15 years ; what are their ages ? 

7< The sum and difference of two numbers are 1426 and 384 
respectively ; find the numbers. 

- 8 . A man bought a pair of horses and a carriage for 857 rupees ;, 
the carriage was worth 165 rupees more than the horses ; what was 
the price of each ? 

9 Two men having met on a journey, found that they had 
travelled 1200 miles, and that one had travelled 360 miles more than 
the other ; what distance had each travelled ? 

10. Divide 168 marbles between two boys, giving to one 42 more C 
than the other. 

II. Ram, Gopal and Harl began to play at marbles. Ram and 
Gopal have 77 marbles between them, Gopal and Hari 63, and Ram 
and Hari 70. How many marbles has each ? 

12. A basket containing oranges, apples and plums, has 15 
more oranges than apples, and 8 more apples than plums. The whole 
number of fruits in the basket is ii2. Find the number of each kind 
in the basket. 

13. Three persons B and C, are possessed of certain sums of 
money, such that A and B together have 120 rupees ; A and C 
together have 140 rupees ; and and C together have 150 rupees. 
What is the sum possessed by each ? 

14. Divide 4680 rupees, after giving away 180 rupees to tbe^or, 
between B and C, giving B 216 rupees more than A^ and C 336 
rupees more than B, 

15. The product of two numbers is 17037006 and one oi them is 
4858, what Is the other ? 
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; 

16. If the divisor be 3857$ the quotient 489 and the remainder 
1305, what is the dividend ? 

^ 17 . A dividend is 16322853, the quotient is 1754 and the re¬ 
mainder is 129 ; what is the divisor ? 

18 . The quotient arising from the division of 183926157 by a 
certain number is 4938 and the remainder is 5409. Find the divisor. 

19 . What least number must be added to 34568135 that the sum 
may be exactly divisible by 357 ? 

20 . What least number must be subtracted from 56854327 that 
the difference may be exactly divisible by 7323 ? 

21 . By what number must 109109109 be divided so that the 
quotient may be 517841 and 221 over ? 

22 . What number multiplied by 1617 will give 50696184 ? 

23 . What least number must we subtract from 57385 so that it 
can be exactly divided by 3871 And what least number must we add ? 

24 . The sum of the product of two numbers and 355 is 87403 ; 
one of the numbers is 216, 6nd the other number. 

25 . What least number must be added to 30984051, that the sum 
may be exactly divisible by ? 

26 . Add together ;— 

(i) 1+2 + 3 + 4 +.+ 60. (2) i + 2 + 3 + 4-f.+ 100. 

^3) 2 + 5 + 8-H1 +.+29. (4) 1+3 + 54 * 7 +.+ 3 »* 

(5) 2+4+6+8+.+ 30. 16 ) 2 + 6+10+14.+ 78. 

( 7 ) 5 + 8 +” + i 4 +.+ 53 - (8) 100 + 97+94+....+43. 

27 . A debt can be discharged in 52 weeks by paying one rupee 
the first week, 3 rupees the second week, 3 rupees the third week and 
so on. Required the amount of the debt. 

28 . A person goes 3 miles on the first day, 5 miles on the second, 
7 miles on the third, and so on. How far has he travelled in a month 
of 30 days ? 

29 . How many times will a clock strike in a day of 24 hours ? 

30 . Write down 576987, and under it write the eighth succeeding 
number, and under this latter the next eighth succeeding number and 

^proceed till nine numbers have been written down ; find their sum. 

31 . Find the greatest and least numbers of 5 digits which are 
divisible by 327. 

32 . Find the least number of 6 digits which is divisible by 273* 

33 . Find the product of the two greatest numbers of 5 digits. 

34 . Divide the greatest number of 7 digits by the least number 
of 4 digits. 

85 . Find the sum of the greatest and the least number that can 
be formed by the digits 3, 2, o, i, 5, 8 and 9 taken all together. 
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118. Addition, SuHraction, ftc.. 

(1) To subtract a number from another consisting of i followed 
by ciphers only. 

Rule. Put down as many nin^s as there are ciphers in excess o) 
the number of figures in the subtrahend ; then {beginning from thx 
left) write down in order the difierences of each. of the figures from 
g exc^t the units^ figure^ which subtract front JO. 

Ex. Subtract 5736428 from 10000000000. 

Here are 10 ciphers in the minuend, and 7 figures in the subtra¬ 
hend ; hence put down 909 . Again 5 from 9 is 4 , 7 from 9 is 2 , 3 
from 9 is 6, 6 from 9 is 3 , 4 from 9 is 5 , 2 from 9 is 7 , and 8 from 
10 is 2 . Therefore the required difference is 9994263572. 

(2) To subtract menially the sum of several numbers from a 
.given number. 

Proceed as in the following example :— 

Ex. Subtract the sum of 1286, 495, 4758, 984 from 15812. 

15J12 

1286 Mentally thus : 4, 12, 17, 23 and 9««32 ; 

495 carry 3, 11, 16, 25, 33 and 8«4i ; 

4758 carry 4, *13, 20, 24, 26 and 2>9:28 ; 

984 carry 2, 6, 7 and S*** 15* 

8289 A ns. 

(3) To subtract menially from a cumber the product of two other 
numbers one of which is less than 20. 

Proceed as in the following example ;— 

Ex. Subtract 8 x 549 from 6567. 

Menially thus : 8x9«*72, and 5—77 ; 
carry 7, add 8x4, 39, and 7*46 ; 
carry 4, add 8x5, 44, and 1—45 ; 
carry 4, 4, and 2 «b A 

113. Xnltiplication by factors. 

To multiply one number by another which can be resolved into 
factors each less than 30. 

Rule. Multiply the given number by each of the factors in 
succession^ and the final product is the required one. 

Ex. /. Multiply 31729 by 648. 

648>«9X9x8, 

31729 285561 2570049 

_ 2 . 9 _8 

285561 257^49 20560^2 Am. 

Ex. 2. Multiply 43896 by 357 > and by 735 > making in each case 
only two partial multiplications. 


6567 

549 

8 

2175 Am* 



6o 


MATRICULATION ARITHMETIC. 


(I) 43896 
357 
307272 
35 » 7 X 5 1536360 

15670872 Ans. 


(2) 43896 

_73i 

307272 

35*7x5 1536360 

32263560 Ans. 


Ex. 3. Multiply 567224 by 48872 ; and 48872 by 567224 ; mak¬ 
ing in each case only three partial multiplications. 


<i) 567224 

48872 

4537792 

48*8x6 27226752 

72*8x9 _40 840 128 

2772137^328 Ans. 


(2) 48872 

567224 

342104 

56— 7x8 2736832 
234 = 56x4 10947328 

27721371328 Ans. 


Examples XX. 

1. Subtract 57364 from 1000000; 542056 from 1000000000 
7859064 from 1000000000 ; and 79854 from looooooo. 

2 . Subtract 

(I) 36714*45+467 + 2073 from 10608. 

N(2) 469+10876+2468+13972 from 38709. 

(S) 1234567+1234+123+12345 from 4567208. 

(4) 3843+396 + 428+1543+2897 from 12964. 

3. Subtract mentally ;— 

(1) 4x2016 from 8124 i 6 X 1632 from 9798 ; 8x4506 from 46325. 

(2) 9x18764 from 198765 ; 7X53197 from 3690756. 

(3) 15x14567 from 3567824 ; 18x51987 from 37373784 - 

4. Add 4 X 123 to 878 ; 9 x 2345 to 4675 ; 8 x 1071 to 8795 

5. Multiply by factors 

(1) 98989 by 44 ; 98909 by 72 ; 89088 by 96 ; 79297 by 63. 

(2) 9785643 by 128 ; 6301246 by 256 ; 8725364 by 432. 

(3) 9457283 by 792 ; 8465729 by 512 ; 5374896 by 588. 

(4) 13245 by 1188 ; 246785 by 1872 • 989045 by 15015. 

6. Multiply in two lines :— 

(1) 4016 by 637 ; 3543 by 648 ; 47862 by 1629 j 31127 by 14412* 

(2) 324567 by 486, by 936^ and by 13212 ; 617635 by 1089. 

7. Multiply in three lines 

\(i) 765389 by 64164, by 189279, and by 83256. 

(2) 92135 by 10813212 j 459896 by 864729 ; 1234567 by 4321089. 

(3) 7893261 by 5678109 j 5710987 by 105613212. 

8. Multiply 876043 by 1449117 and by 28917136 in three lines. 

114 Abbreviated methods of Knltlplioation. 

( 1 ) To multiply a numl>er by 5 . 
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^ Rule. Annex one cipher to the right of the multipHeand, emd 
divide the result by 2. 7 he quotient is the required product. 

Ex, r. Multiply 879324 by 5. 

2 )8793240 

4396620 ggihe required product. 


Ex, 2. Multiply 6508 by 15. 

2)65080a*product by 10.(1) 

3254 o «product by 5. (2) 


9^620 gg the required product, adding (i) and (2). 

(2) To multiply a number by 25. 

Rule. Annex two ciphers to the right of the multiplicand^ and 
divide the result by 4. The quotient is the required product. 

Ex, 1. Multiply 57943 25. 

4) 5794300 

1448575 —the required product. 

Ex, 2, Multiply 7575 by 35 - 

4) 757500 

189375—product by 25 . (i) 

75750 —product by lo.{2) 

265125 —the required product, adding (i) and (2). 

Ex. j. Multiply 6213 by 75. 

4)621300 — product by 100.(i) 

*55325* product by 25 .(2) 

465975—the reqd. prod., subtracting (2) from (i). 

(3) To multiply a number by 125 

Rule. Annex three ciphers to the right of the multiplicand^ and 
divide the result 4 / «?• The quotient is the required product. 

Ex, Multiply 860978 by 125. 

8)860 978000 

1076222 50 —the required product. 

(4) To multiply a number by a number all the figures of which 
are nines. 

Rule. Annex as many ciphers to the right of the multiplicand 
as there are nines in the multiplier, and from the result subtract the 
number itself. The diference is the required product. 


Ex, Multiply 6875 by 999. 

6875000—product by 1000.(l) 

687s—product by i .(2) 


6868125— the reqd. prod., subtracting (2) from (1). 










62 


MATRICULATION ARITHMETIC. 


(5) To multiply a number by a number which differs by a small 
number from loo, looo, loooo, &c., or from 50, 500, 5000, &c. 

Proceed as in the following examples :— 


Ex. t. Multiply 423571 by 98 and by 9997. 


(l) 98= 100-3. 

423571 XIOO—42357IOO 
423571 X 2 

the product =« 41509958. 


(2) 9997=* 10000—3. 

423571 X loooo-4235710000 

423571 X 3«_2270713 

the product» 4234439287. 


Ex. 3. Multiply 6854 by 496. 

4 

Here, 496s*500-4. 

6854 X 5,005*68540,00+2*3427000 
6854x4 .274 >6 

/, the required product 33995^4- 


(6) To multiply a number by 11. 

Rule. Add each figure to the figure on its left^ beginning with o 
on the rights carrying 1 when necessary. The number thus formed is 
the required product. 

Ex. Multiply 75384 by ii. 

75384 Here, 0+4*4 ; 44 8*12, carry i ; 1 + 8+3-12, carry i ; 

II i +3 + 5='9 ; 5 + 7 '*i 2 , carry i; 1+7*8; but all the 

829224 necessary wordings are 4, 12, 12, 9, 12, 8. 


(7) To multiply a number by 625. 

Rule. Annex four ciphers to the right of the multiplicand and 
divide the result by 16. The quotient is the required product. 

Ex. Multiply 4837 by 625. 

^6)4 8370000 

3023125*the required product. 


115. Sgnares, Gabes, ftc. 

(i) To find the square of a number of two figures. 

Rule. Increase and diminish the number by the complement of 
its units* figure and to the product of the two results thus obtained add 
the square of the complement. The number thus formed is the required 
square. 


Ex. I. Find the square of 84 and 95. 

Here, the complement of 4 is 6 and of 5 is 5, 

(i) 84+6*90 and 84-6*78. j 95 + 5*100 and 95-5*90. 

•. the reqd. square = 90 X 78 + 62 j.*. the reqd. square* 100X9^ 5^ 

-7020+36 } *9000+25 

*7056. i *9025. 
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Ex. 2, Find the square of 467. 

467+67-534 ; 467-67-400. 

A 467**534x400+67* 

— 213600+67*. 


Again, 67 + 7—74 ; 67-7*60 
A 67*-74x60+7* 

-4440+49-4489. 


Hence, 467*—213600 + 4489—218089. 

(2) To find the difference of the squares of two numbers. 

Rule. Multiply the sum of the numbers by their difference^ and 
the product is the •'equired difference. 

Ex. Find the value of (339)* —(319,*. 

Here, 339+3*9*658 and 339-3*9*20. 

A the requited difference —658x20— 13160. 

(3) To express the product of two numbers as the difference of 
two square^. 

Rule Find the sum and difference of the numbers and divide 
each result by 2. The dfference of the squares of the two quotients is 
the required difference of two squares. 

Ex. Express 81 x 53 difference of two squares. 

Here (81+ 53)-*-2-134-^2-67 and 'Si - 53)-5-2-28 + 2-14, 

A the required difference—<67)*—(14 • 


Examples XXI. 

1 . Multiply 

(*) S79326 separately by 5, 25, 75, 125 and 625. 

(2) 63945 separately by 15, 35. 75 and 125. 

(3) 87911365 separately by 5, 25, 75, 125 and 625. 

(4) 4439854 separately by 99, 999, 9999 and 99999- 

(5) 5792 separately by 96, 996, 9994 and 9998. 

(6 8734652 separately by 11, 121, 1331 and 99994. 

3 . Find the squares of :— 

U) 37, 4S> 48, 55 i 65, 75 * 64, 71, 83, 96 and 125. 

(2) 108, 149, *56, 183, 215, 391, 478, 456 and 524. 

3. Express the following products as the difference of two 
squares 65 X53 ; 96X 74 ; 126x84 ; 245 x 197 ; 478 x 316. 

4 . Find the values of:— 

(*) ( 575 )*-'425)* ; (*oi)*-( 99 )* ; (*639)*“( 739 )* ; (1811)*-(689)*. 
(2) ( 753 /*-(6251* ; (1723)*-(277)* J ( 273 *)*-( 269 )* ; ',678)*-(638)* 
5 - • Divide :— 

(1) ( 8 i 33 )*-( 8 i 3 I>* by 16264 j (S874)*-(379S)* by 2079. 

(2) (2259)*-(1759)* by 40*8 ; (3I56)*-(968)* by 2188. 
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6 . Find the greatest number of 8 digits which is divisible by $295. 

7 . Find the least number of 7 digits which is divisible by 7293. 

8. Find the least number of 9 digits and the greatest number 
of 8 digits which are divisible by 37213. 


110. Division by faotors. 

When the divisor is the product of two or more factors, we use 
the following Rule 

Rule. guo/ien^ is obtained by dividing in succession by 

■each of the factors of the divisor^ and the final remainder at each step 
is obtained by multiplying its particular remainder by all the divisors 
preceding its own^ and adding the preceding final remainder. 

Ex. I. Divide 25872 by 56. 

56—7x8. 7 ^25872 Dividing in succession by 7 

8 )3696 and 8, the quotient is 462. 

462 

Ex. a. Divide 96500093 by 105. 

105 —3 X 5 X 7. Dividing in succession by 3, 5 and 7, the par- 

3) 96500093 ticular remainders are 2, 2 and 3. The final 

4) 32166697...2 remainder at the first step is 2 ; the final remain* 

77777^77 -» R the second step is found thus : 2x3 + 2 — 

7 ) 433339 ■ :« ••• 54.2 — 8. The final remainder at the third step 

919045...3...53. is found thus ; 3x5x3+8—45 + 8*53. 

Thus the quotient is 919048 and the remainder ^ 

117. Abbreviated methods of Division. 

(i) To divide a number by 5, 15, 35, 45, 55 or 65. 

Rule. Multiply the number by 2 and divid^ the product respec¬ 
tively by JO, 30, 70, go, no, or 130, as in Art, gg. The result in each 
case gives the quotient and for the true remaincUr divide the remain¬ 
der so obtained by 2. 


Ex. Divide 86246 by 5 and 15623 by 45. 


,<i) 86246 X 2 

i,o)i7249i2„ 

17249'^.2 

Thus the quotient is 17249 
and the remainder 2^2— i. 


(2) 15623x2 

9,0 )3124,6 
347... 16 

Thus the quotient is 347, 
and the remainder i6-».2—8. 


(a) To divide a number by 25, 75 * I 75 » 225, 275 or 325.* ' 

Rule. Multiply the number by 4, and divide the result by roo, 
SOO, 700, goo, Jioo, or 1300 as in Art, gg. The result in each 



MISCELLANEOUS PROPOSITIONS. 


65 


case gives the quotient and for the true remainder divide the remainder 
so obtained by 4. 


Ex. Divide 37057 by 25, and 905785 by 175 

I # V _ . _ 


<*) 3 7057 X 4 
1,00) 1482,28 

1482...28 

Thus the quotient is 1482, and 
the true remainder 28 + 4=7. 


(2) 905 785x4 
7,00)36231, 40 

5i75..i64o 

Thus the quotient is 5175, and 
the remainder 640 + 4 = 160. 


(3) To divide a number by 125, 375 or 875. 

Rule. Multiply the number by and divide the product 
respectively by 1000^ 3000^ or 7000, as in Art. gg. The result in each 
case gives the quotient and for the true remainder divide the remainder 
so obtained by 8. 


Ex. Divide 905785 by 125, and 1607708 by 375. 


(I) 905785 x8 

1,000)7346,280 

7246...280 

Thus the quotient is 7246 and 
the remainder 280 + 8 = 35. 


(2) 1^77^ X 8 

3,000) 12861 i^6^ 

4287...664 

Thus the quotient is 4287, and 
the remainder 664 + 8 *^ 5 ^ 


(4) To divide a number by 625. 

Rule. Multiply the number by 16^ and divide the result by 
lOOOOy as in Art. gg. The quotient is the required quotient and for 
the true remainder divide the remainder so obtained by 16. 


Ex. Divide 3023173 by 625. 

3023173 X 16 Thus the quotient is 4837 , and the 

1,0000)48 37,0^68 remainder 768+16=48. 

^37...768 

(5) The method of Long Division may be much shortened by 
the use of Art. 112 (3). 


Ex. Divide 15218125 by 3854. 

3854) 15218125 ( 3948 Ans. 

3656^ Mentally thus : 3x4* 12 and Oaaig ; 

T8752 carry i, add 3x5, 16 and 6=21 .. 

33365 carry 2, add 3x8, 26 and 6= 32 | 

‘ 2533 rera. carry 3, add 3x3, la and 5-15. 

Then bringing down the next digit in the dividend, repeat the 
process for the nest digit in the quotient. 


S 
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Eiamples XXII. 

1. Divide by factors 

(1) 1461408 by 32 ; 347808 by 56 ; 1556334 by 162. 

(2) 7825687 by 64 ; 6598769 by 84 ; 8791605 by 88. 

(3) 7654325 by 96 ; 12345678 by 68 ; 36925814 by 82. 

(4) 76538959 separately by 28, 64, 72, 96 ; 39541234 by 256. 

(5) 87625432 by 726 ; 17927618 by 476 ; 5213742 by 1142. 

(6) 3790603808 separately by 132, 196, 378 ; 3246541 by 792. 

8. Divide 

(1) 37964 separately by 5, 50, 500, 5000 and 25. 

(2) 8754316 separately by 5. 15, 25, 35, 45, 55, 65 and 75 

(3) 90273189 separately by 125^ 175, 225 and 275. 

(4) 154725876 separately by 125, 375, 625 and 875. 

(5) 68015637 by 8654 ; 57300652 by 5129 and 36942536 by 4204. 


118. Average, Sbaret), Barter, &c. 

(h) To find the average of two or more numbers. 

Rule. Divide the sum of the numbers by their number and the 
quotient is the required average. 


Ex. I. The attendance at a school was 254 on Monday, 326 on 
Tuesday, 204 on Wednesday and 192 on Thursday. Find the 
average daily attendance of the 4 days. 


On Monday the attendance was 254. 
rPuesday ... ... 326. 

Wednesday . 204. 

Thursday. 192. 

/. in 4 days ••• ... 976. 


976 + 4 « 244 . 

the.average was 244. 


Ex. 2, The yearly expenses of a perron during the first 4 years 
was A’j.675, during the next 5 years /?j. 825, and during the following 
7 years Es.gyy. What was his average expenses ? 

In 4 years the exp. amt. to (Aj.675 x 4) or AV.2700, i6)A*jp.I3664. 

5. (^^.825 X 5) or Aj-4125, Es.8s4 . 

7 ^ . ( 7 ?j .977 X 7) or Aj. 6839« the average 

/. in 16 years . Es 13664 was 854, 

(z) To divide a given number into parts, having certain given 
relations among them. 

Proceed as in the three following Examples. 
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Ex. I. Divide 184 oranges between Ram and Gopah giving 
Ram 7 times as many as Gopal. 

If Gopal gets i orange, Ram gets 7 oranges ; and 1+7■*8. 

/, Gopal’s shareM(i84-4-8) or 2^ oranges, "I 
and Ram’s share* (23x7) or 161 oranges. J 

Ex. 2. Divide 384 rupees among 5 , C and Z>, so that for 
eveiy 5 rupees given to B gets 7 rupees, C8 rupees, and D 12 
rupees. 

5+7 + 8+12-32. /?J.384-^32-«f?^.I2. 

/. A gets 12X5-R60, ) Cgets .^j.i2X 8-R 96, ) 

B ... 7 ?j. 12 X 7»R84, J and ... Bs.ti x 12* J 

Ex. J. Divide 1351 nuts among 13 men, 17 women, and 30 
children, giving each woman 5 times the share of each child, and 
each man the share of a woman and a child. 

If each child gets i, a woman gets 5 and a man 5 + 1 or 6. 
Therefore 30 children get 30, 17 women get 5 x 17 or 85, and 13 men 
6 X 13 or 78. 

Now, 30+85+78*193 ; and 1351 193 ® 7 - 

the children will have 7 x 30 or 2^0 nuts, *1 

the women ... 7x85 or sgs nuts, I 

and the men ... 7 x 78 or 546 nuts, j 

Ex. 4 How many horses worth 132 rupees each, must be given 
for 1476 sheep worth 11 rupees each ? 

The c.ost of 1476 sheep at Rs.w each 476 x 11*^^.16236. 

And 16236+ 132* 123. the requited no, of horses * 123. 

Ex. J. If a man can travel 2440 miles in 4 weeks, how many 

miles can he travel in 9 weeks ? 

• 

In 4 weeks the* man travels 2440 miles. 

in I week . 2440+4 or 610 miles. 

in 9 weeks . 610x9 or 5490 miles. 

119. Backward ProceBS. 

/« a backward process^ beginning prom the last number^ we 
change Addition into Subtraction.^ Subtraition into Addition^ Multi' 
plication into Division and Division into Multiplication. 

Ex. What number is that which if I divide by 6, to the quotient 
add 25, from the sum take 36 and multiply the remainder by 4, the 
product is 40 ? 

The required number*(40+4+36-25)x6«(46-25)x6 

*21 x6*126. 
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Examples XXIIL 

1 . What is the average age of 4 men whose ages are 47» 55) 29 
and 77 respectively ? 

2 . In a school register of daily attendance the numbers for a 
certain week were—Monday 83, Tuesday 80, Wednesday 75, Thursday 
80, Friday 78, Saturday 72. What was the average daily attendance ? 

3. At a'tompetitive examination there were 4 candidates at the 
age of 19, 3 at 20, 2 at 22, and 3 at 24. Find the average age. 

4 . A man’s income for 3 years is ^r.250 a year, for the next 5 
years it is i?r.294, and for the next 4 years J^s.^og. What is his 
average income for the 12 years ? 

6. In the month of April, a man slept 7 hours on each of 16 
nights, 6 hours on each of 8 nights, 8 hours on each of 5 nights and 
10 hours on the last night. How long did he sleep each night on an 
average during the month ? 

0 . Divide 1008 rupees among yi, B and C, so that for every 2 
rupees A gets, B shall get 3 fupees and C 4. 

7 - Divide 2624 apples among A^ B and C, so that for every 5 
apples given to A^ B may gbt ii, and C 16. 

8. The price of a carriage with horse is 1590 rupees, and the 
price of the carriage is 5 times that of the horse. Find the price of 
the horse. 

9 . If 23 men earn 1380 rupees in a month, how many men will 
earn 1980 rupees in the same time ? 

10 . A gentleman left 225,000 rupees to be divided amongst his 

4 sons and 3 daughters in such a way that each son would receive 
three times as much as each daughter. How much did each son and 
each daughter receive ? « 

11 . Divide 33775 rupees among 13 men, 17 women and 30 
children, giving each woman 5 times the share of each child, and 
each man the share of a woman and a child. 

12. 24 cows are worth 864 rupees, and 45 horses are worth 28359 
rupees ; how many of such horses ought to be exchanged for 2520 n 
such cows ? 

13. Divide 2954 rupees among Cand /?, so that for 

every 2 rupees given to A^ B shall get 3 rupees, C 4 and D 5. 

14 . A farmer had a horse worth 375 rupees and exchanged it 
for a yoke of oxen and three cows ; the oxen he sold for 125 lupees, 
two of the cows at 85 rupees each and the other for 76 rupees. How 
much did he lose by the bargain ? 
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^ 15 . Find a number such that if I divide it by 3, and then add 4, 
then divide the result by 2 and add 3, then multiply the result by 4 
and subtract the result of the whole will be 19. 


Ezunples worked out. 

> *; 

Ejt. I. I have to divide 750 rupees among a n&ber of boys 
and girls, giving 3 rupees to each boy and 2 rupees to each girl ; 
there are as many boys as girls ; how many boys are there ? 

Here, i boy + i girl receive ^34-2) or 5 rupees. 

1 50 X {1 boy +1 girl) receive s X150 or 750 rupees, 

for 750-r 5■* 150. /, the number of boysy 150. Am. 

Ex. 2. A man living at the rate of 750 rupees a year for 6 years 
finds that he is exceeding his income, and reduces bis expenditure to 
$40 rupees a year ; at the end of 4 years he finds that he is just out 
of debt ; what is his income ? 

In 6 years his expenses amount to 7Sox 6* /Z!r.45oo. 

In^years.' ... /fj.54ox4" igjr.2i6o . 

in 10 years his income amounts to * /?i'.666o, 

*.* his debts uf the first 6 years are paid off by the savings of 
the last 4 years, 

his yearly income =*/?r.666o+• io«/?5.6^ Ans, 

Ex. Two pet sons started at the same time from A and B. 
Qne left A for B travelling 5 miles an hcur, and the other from for 
A travelling 7 miles an hour. The distance between A and B is loS 
miles. When and where did they meet ? 

While the first walks 5 miles, the second walks 7 miles, and the 
distance to be travelled by both before they meet is 108 miles. 

Now, 5 + 7=12 ; and io8-M2«9. they meet after 0 hours. 

Also, the distance from A where they meet*=5 xg or ^ miles. 

Ex. 4. A man bought 75 cows at 50 rupees each, 94 cows at 
43 rupees each and 106 cows at 48 rupees each ; at what price per 
head must he sell the cows, so as to gain 595 rupees by his bargain ? 

The cost of 75 cows at Rs.^o each»=.ffj. 75 x 50= Rs. 3750. 

. 94 cows at i?j.43 ... ^Rs. 94x43*^ Rs. 4042. 

.106 cows at iP.f.48 «-i?x.io6 X48«i Rs. 5088. 

the cost of 275 cows -• iPi.i288o. 

jg*. $ 95 - 

/, tihe selling price of 275 cows «■ J?jr.i 3475 * 

the selling price of a cow—J?!. 1347 5-1-27$ «■ 
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Ex. s- If 30 men can build a wall in 12 dayf, how many men 
can build it in 18 days ? 

In 12 days the work can be done by 30 men. 

* /. in 2 days the work ... (30x6) or 180 men. 

/, in 18 da>s „ ... (180-1-9) or 20 men. 

Ex. 6. J^educe 7 men, 12 women ard 5 children to an equiva¬ 
lent number*^! children, supposing 2 wt men equivalent to a man, 
and 3 children equivalent to a woman. 

I woman«i 3 chi'dien ; /, 12 womens =3 x 12 or 36 children. 
Again, i women*=>2x3 or 6 children. 

,% 7 men *7 x 6 or 42 children. 

Hence, 7 mentis women-I-5 children*(42 +36+5) or 83 childien. 

Ex. 7. A tank has three pipes attached to it. By two of these 
482 and 516 maunds of w'ater respectively enter into it every hour, 
while by the ^ird 322 maunds go out in the same time. When all 
the pipes are opened together the tank becomes full in 320 hours ; 
how many maui|^s of water can the tank hold ? 

The quantity of water remaining in the tank per hour when all 
the pipes are opened together■■(4S2 + 516— 322) or 676 maunds. 

,% in 320 hours, the water remg.s=676 x 320 or 216320 maunds. 

Hence the tank can ho’d 216320 maunds of water. 

Ex. 8 . A man at his death directed in his will that his 
property should be divided among his four sons as follows :—The 
eldest to receive ^j.1032 more than the second ; the second ^r.1023 
less than what the third and fourth together receive ; the third and 
the fourth together to receive /?j.325i ; but the third to receive 
.fff.31 less than the fourth. Find the value of bis whole properly 
and the share of each son. 

Since the third and the fourth together receive /?j.325i, and 
the third Rs.^^x less than the fourth, therefore the third's share** 
(3251 —3i)-*-2 or (3220-4-2), i. /?j.i6io. 

Therefore the fourth’s share«/?J.(i6io +31) or A’j.1641.1 
... second’s ... (3251 —1023) OJ" -^^.2228. [ 

eldest’s ... «/?j.(2228+io 32) or ^’^.3260.] 

- 4 . Hence, the whole estate*610+1641+2228-f3260) 

Ex. g. Prove that the sum of the six numbm that can be formed 
by different arrangements'of the three digits 2, 5 and 7 taken all to¬ 
gether can be represented by the expression 2^x (2-b 5 -l-7)(i6*.+ io+1). 

The six numbers that can be formed by different arrangements 
of the digits 2, 5, 7 are the following ;— 

257, 275. 527 » 572, 72 S» 752 - 
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In the above numbers^ we see that 

(1) 2 occurs twice in the hundreds’ place, twice in the tens’ and twice 
in the units’, and their suin«»2 x(200+20+2)«2X2x(loo+io+i) 

— 2 X 2 XflO*+IO+I’. 

(2) 5 occurs twice in the hundreds’ place, twice in the tens’ and twice* 
in the units’, and their sum —2 x (500+ 50 + sl — a x 5 x(io® + io 4 -1). 

(3) 7 occurs twice in the hundreds’ place, twice in the tens’ and twice 
in the units’, and their sum=s2 x(7oo+7o+7)*2 x7lit(io®+ !o+1). 

Hence the sum of all the six numbers 

s» 2 X 2 X(lO*+IO+I +2X5 X{lO®+IO+l)+ 2 X 7 X(lO®+IO+l) 

• 2 x(2 + 5 + 7)x(io®+io+i). 

Miscellaneons Examples I. 

I . What number must be added to 7965499 to g|ye 541850036 ? 

, 2 . How much is the difference between 628716 and 79019 greater 

than the sum of 56095, 2S00, 10009, 7097, 159, 3000 and 90829 ? 

3 . The sum of two numbers is 125678, and their difference is 
1422 ; find the numbers. 

4. The sum of two numbers is 15678, and the-^arger number 
exceeds the smaller by 1234 ; find the numbers. 

5 . What number multiplied by 1256*will give the same product 
as (i) 314 by 476 ; (ii) 753^ by 378 ? 

6. A man having bought an estate, sold it aga‘<n for ^’^.21128 
losing thereby 1878 ; what did the estate cost him ? 

7 . The population of a certain village is 1254 and one out of 
33 dies annually. How many die in a year ? 

8 . The product of two numbers is 222580S and one of them Is 
936 ; what is the other number ? 

9. The difference of two numbers is 6782, and the greater is 
178962 ; what is the smaller number ? 

N- 10 . What number is that which being divided by 4, the quotient 
increased by 6, ihe sum multiplied by 4, the product increased by 16, 
and the sum divided by 44, the quotient will be 10 ? 

II . What number must be multiplied by 327 to produce 1203033 ? 

12 . How mmh greater is the product of 17 and 15 than the 
product of their sum and difference ? 

13. Of a town containing 434611 inhabitants 57569 more ai 
females than inales^ Find the numbers of males and females. 

14 . Express 6789 x 1231 as the difference of two square numbers, 

15. -TJhe divisor is 712, the quotient 31 and the remainder 699, 
What is the dividend ? 

7 16 * Wliat least number must be added to 58667, that the sum 

may be divisible by 2564 ? 



72 


MATRICULATION ARITHMETIC. 


17 . Subtract the value of the second and fourth digit,j from 
that of the third and fifth digits in the number 123456. 

18 . The quotient arising from the division of 256329 by a certain 
iBiumber is 354, and the remainder is 387. Find the divisor. 

19 . A person who was born in 1779, died at the age of 46 years ; 
his son died 27 years afterwards, and his daughter died 13 years 
after his son ; in what year did the daughter die ? 

20 . Of what number is 7036 both divisor and quotient ? 

21 . What number is that, which being divided by 24, the quoti¬ 
ent increased by 26, the sum diminished by the difference between 
40 and 27, the remainder multiplied by 4t and the product divided by 
11 will give 12 for a quotient ? 

22 . The quotient being « 5 times divisor7 times remainder 
105 ; find the dividend. 

23 . The quotient being 958 and the divisor 607, find the dividend. 
What would the dividend be, had there been a remainder 44 ? 

24 . What least number must be subtracted from 2346, that the 
remainder may be divisible by 135 ? By what least number must the 
same be multiplied that the product may be divisible by 36 'i 

25 . A house and its furniture cost /?j. 57 o 6 oo ; the house is 8 
times the furniture. What is the cost of the house ? 

; 26 . Find the num’ber, which if I multiply by 7, then subtract 31, 
then divide the result by 3, then add 5, and then multiply by 4^ the 
result is the square of 10. 

37. A merchant has three sorts of sugar ; the first and second 
together weigh 12356 maunds ; the third 7152 maunds less than the 
sum of the first and second ; also the second weighs 1647 maunds 
less than the third. Find the quantity of each sort. 

28 . The product of two numbers is 1270374, and half of one 

of them is 3139 ; what is the other number ? ' 

29 . There were 2244 pears on a tree. The owner gathered 46 
daily for 14 days : he divided the remainder between his son and 
daughter, giving the former 5 for every 3 that he gave the latter; how 
many pears did the son receive more than the daughter ? 

30 . The Duke of Wellington died in the year 1852, aged 83 ; 
Napoleon was bom in the same year as the Duke, and died in 1821 ; 
what was Napoleon’s age at the time of his death ? 

31 . A speculator gained iPj.3560, and afterwards lost i?f.3479 ; 
he then gained .^j, 6283, and then lost first 1089, and then i?j.236i ; 
by how much did his gains exceed his losses ? 

82 . What least number must be subtracted from 72347<4-ii x 7 
that the remainder may be divisible by 17}(94<3X6 ? 

N' 83. A merchant bought 122 maunds of oafs at i?/.2 per maund, 
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&nd 256 in&undsof an inferior sort at Re.\ per maund andmixins^the 
(wo^oris sold the vrhote for ^^^.525. How much did he gain or lose? 

34 . A man dies worth 2427498 to be divided among his three 
sons. He directed in his will that the eldest and second together 
shall get 1937734, and the second and third together 1196570. 
How many does each receive ? 

35 . How many words are there in a book of 347 pages, if there 
are 13 words in each line, and 40 lines in each page ? 

36 . A water>tub has two pipes attached to it. The first dis¬ 
charges 14 seers and the second 15 seers of water per minute. When 
the tub is full, both the pipes are opened at once, and the tub be¬ 
comes empty in 15 minutes. Find the content of the tub. 

37 . A is 27 years older than and 15 years younger than C 
who is 54 years of age ; is as old as the sum of A’s and ^’s ages. 
Is C older or younger than D ? How muchT 

M 38 . A has 74 marbles, B has 34 more than Aj and C has 16 
more than B ; A gives B and C each 19, gives A and C each 34, 
and C gives A and B each 10. How many marbles have A^ B and 
C respectively after these exchanges ? 

39 . A person bought 68 bales of cloth containing 67048 yards ; 
each bale contained 34 pieces, and each piece contained the same 
number of yards ; find the number of yards in each piece. 

40. The nuts in a bag were divided among 59 boys and 27 girls ; 
each boy had 3 times as ninny as each girl ; there were just nuts 
enough and one over to give the girls 7 nuts apiece. How many 
nuts did the bag contain ? 

41 . A man’s annual income is His expenditure in 

Januaiy is A’j.632, in February and March ^^.1146, in April, May 
and June /?j.i 698, and in each of the remaining 6 months /?a.595 o** 
an average. How much does he save in the year ? 

49 . A roan*dividcd his property worth /i*r.12547 among his 4 
sons in such a manner that the eldest received Rs.\2t more than the 
second, the second Rs,i^\ more than the third, and the third i?.f.l2l 
more than the fourth. How much did each receive ? 

43 . Three pipes arc attached to a water-tub. By two of these 
36 and 24 raaunds of water respectively enter into it every hour, 
while by the third 33 maunds go out in the same time. If the tub 
can hold 2673 niaunds of water, when will it be full, if all the pipes 
are opened together i 

44 . Express 19191x1235 as the d'fierence of two square 
numbers. 

45 . If 256512 be divided by 105, using its factors 3. $ and 7 t 
find tfc« tiue quotient and the true remainder. 

46. A gentleman left/?.r. 12360010 be divided among his two 
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sons, four daughters and ore sister, in such a way that each dawhter 
would receive twice as much as the sister, and each son onc-HaH of 
what the three daughters would receive. What did the sister 
receive ? 


^ 7 . A man worth 30 lacs of rupees, having no heirs, divides 
his whole property among his four faithful servants A, />’, C and D. 
He gives to B twice as much as he gives to A and/?f. 1234 more ; to 
C twice as much as A less i?j.2284, and to D Bs.32000. Find his 
bequest to A. 

48 . ./f and ^ walk at the rates of 10 and 13 miles per hour 
respectively. If they are walking towards each other, and if the 
•distance between them be 207 miles, find when they will meet. 

49 . A says to j? and C, I have Bs.i6so ; B replies, if I had 

Bs,7$3 more than I have, 1 should have as much as you have ; C 
adds, if I had more than I have, I should have as much as 

both of you. How many more rupees has C than B ? 

60 . To what number must 28 be added that the sum being 
multiplied by 25, the product will be 125625 ? 

51 . From what number must 302 be subtracted that the remain¬ 
der being multiplied by 125, the product viill be 321000625 ? 

< 52 . Divide Bs.40 between A and B in such a way that if A gets 
Bs.5, B shall get Rs.3. 

6a Divide ^j.30 amon^j A^ B and C in such a wray that if A 
gets B shall get Rs.z and C Rs.3. 

54 . If the sum of 250 and 173 be multiplied by their difference, 
and the product be divided by 33, find the result. 

55 . Add together the six numbers you can form with the three 
figures 3, 4 and 5, taken all together, and multiply the sum by 597. 

56 . Add together all the numbers that you can form with the 
four digits i, 2, 3 and o taken all together 

57. Arrange the nine digits i, 2, 3, 4, 5, 6, 7, 8, 9, in three lines 
with three digits in each line, so that the sum of these digits may, 
taken in every possible direction, be 15. 

68. Find the sum of all the numbers that you can form with 
the digits i, 5, 7, only two digits being taken at a time. 

6 . 59. By what number must 123456 be divided that if 15328 be 
added to the quotient and the sum divided again by 8, the quotient 
will be 7060 ? 

'V A 60. A,B and Chave beiween them 1467 marbles. f?has three 
times as many as A^ and C 131 matbles more than the sum of 
A and B, How many has each ? 

J 61. Divide Rs.^ooo among A^ i?, Cand D in such a manner, 
that if A gets ^j.2, B shall get Rs,% C Rs,^ and Z> Rs,\\, 
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Bit. Simplify— 

(1) 920 + 23 X 720+(42 7) ^ 78 13) (5 X 4). 

(2) 1250 X (72 ■l-4)-l-(20X 5) X (64 +16X111 + 37}. 

63 . What least number must be added to 3243+3 xq that the 
sum may be divisible by 15 + 5x8x7 ? 

64 . What number less than 365 added to 730320 will make the 
numW exactly divisible by 365 ? 

65 . A man spends 7 ?». 1485 annually for 6 years and runs into 
debt. He then reduces bis expenses to/Pj*.I to9 a year, and in 10 
years just manages to clear off his debts. What is his yearly income? 

60. Multiply 765389 by 64164, and by 189279, and by 83256, 
making in each case only three partial multiplications. 

67 . A volume of a work contains 6 parts of 128 pages each, 
and there are 46 lines in each page and 58 letters in each line. How 
many letters are there in 9 volumes ? 

68 A man spends Rs.6oo a year for 5 years and saves some 
money; he then raises his expendituie during ther ext 7 years toRs.y20 
a year, and finds all his savings spent. What does he earn each year ? 

69 . The sum of the product of two numbers and 1420 is 349612 ; 
one of the numbers is 864. Find ihe other number. 

70 . Find the number which being divided by 24 gives a quotient 
which if increased by 36 and the sum multiplied by 24 gives a product 
that will be greater than 876 by 300. 

71 . If in dividing a number by 336, the operation be performed 
by short division by employing the factors 6, 7 and 8 in succession 
and the several remainders be i, 2 and 3 ; find the complete 
remainder. 

78 . If two men start from the same place and travel in opi^osite 
directions, the one ’at the rate of 42 miles and the other 45 miles a 
day, how far apart will they be at the end of 12 days ? 

73. If two men start from the same place and travel in the same 
direction, the one’at the rate of 512 miles and the other 540 miles a 
week, how far apart will they be at the end of 8 weeks ? 

74 . A dividend is 4637064283, the quotient is 80496 and the 
remainder is 11707, what is the divisor ? 

■s 75. If 20 men can do a piece of work in ii days, how many 
days will it take 22 men to do it ? 

76 . -'f, By C and D have among them Rs.6<) ; > 4 , B and C 
have among them Bs.^S ; B and C Bs 31, B having .^5.15 more than 
C j how many more rupees have and B than C and D% 

77. The product of three numbers is 535500 ; one of the num¬ 
bers is‘75, another is 68. What is the third ? 

78 . The product of three numbers is 8937992 ; the third number 
is double the second^ and the sum of the second and third Is 906. 
Find the first number. 
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"" 70 . Divide ^f .3975 among C and D so that B may have 

i?j.23 more than A, C Rs.^^ more than A and B together, and D 
Rs<.2^ less than B and C together. 

**—' 80 . A grazier bought a certain number of bullocks for i?j.49oo, 
and sold a part of them for ^r.3840 at Rs.12 a head, and gained on 
those he sold i?.r.48o. How much did he gain a head, and how many 
did he buy at first ? 


CHAPTER III. 

Compound Quantities. 

120 . If one quantity contains another of the same kind an exact 
number of times, the first is said to be a mnltiple of the second, 
and the second a Bnbmiiltiple or aliqnot part of the first. 

121 . We have already seen that in considering quantities of 

the same kind, we take an arbitrary but well-defined quantity of that 
kind as our unit, and finding how many times it is contained in each 
of them, we express them as whole numbers. But in this way very 
large quantities will be expressed by very high numbers, which give 
by inspection little idea of their relative values ; to obviate this in¬ 
convenience we take such multiples of the unit as will enable us to 
avoid very high numbers. Thus, of length, we take a jard as our 
unit, but to measure long lengths we use the mile, a high multiple of 
the yard. Hence has arisen the custom of using large units for large 
quantities and small units for small quantities. Thus, we say that 
the price of a chair is 8 rupees ; that of a book is 14 annas, and 
that of a pencil is 2 pice. , 

132 . Since it is the custom to use more than one unit for things 
of the same kind, it would be convenient to select one quantity as the 
principal or standard unit and thence derive the various minor or 
anxiliarj units, either by dividing this unit into a number of equal 
parts or by multiplying it a number of times. The standard unit of 
any quantity and its auxiliary^vmxs are called its denominations. 

123 . In the preceding Chapter we have considered only such 
obstruct numbers, or such concrete numbers of one denomination as 
are formed by figures whose local values are always regulated by the 
same fixed number ten ; but the rules given can easily be extended to 
concrete numbers of different denominations, wherein the local values 
of the figures are connected by more numbers than one ; as, for in¬ 
stance, to rapees, annas and pies, where twelve pies are equivalent 
to one anna, which is the next nigher denomination ; sixteen annas to 
one rupee, which is the next denomination in order ; the* different 
numbers 12 and 16 connecting the denominations, in the same 
.manner, as the fixed number 10 was supposed to connect the deno» 
%ainations of Integers. 
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Here, the standard unit rupee is divided into i6 equal parts to 
obtain the auxiliary unit anna, and into i6 x 12 or 192 equal parts to 
obtain the auxiliary unit pie. Thus, the rupee, anna and pie are the 
various denominations of money. 

12 i. The processes employed in cases of this nature are Be* 
dnction, and the fundamental operations are then called Com* 
pound Addition, Compound Subtraction, Compound Hul* 
tipUoation and Compound Diyision, each of which will be 
exemplified in order ; and the various Tables, which furnish us with 
a list of the relative magnitudes of the different auxiliary units, and 
by means of which the above operations are conducted, are given 
below in order. 

TABLE I. MONET. 


British Indian Money. 


125. 


136 . 


3 Pics (/>.) or 2 half-pice make 

2 Pice „ 

4 Pice or I2 pies „ 

16 Annas „ 

15 Rupees „ 


1 Pice (/J.) 

I Malf-anna. 

I Anna (la.) 

I Bupee {Re, 1 or i/.} 
1 Sovereign. 


Accounts in Bengali are kept py the following Table. 


Pans make 
Chouks 


» 


Chouk 
Kahan or 
Rupee. 


4 Cowries make i Ganda 4 

5 Gandas „ i Buri (Paisa) 4 

4 Buris „ I Pan (Anna) 

Also I Coivry or Bat^i Krantis^e, Kags^^ Tals^y Dwips' 
Dantiswmyz Jabs»%o TilsRanus^izZ'i Bahars ox Gkuns^ 
25600 BIndus, 

Therefore i Cowry^s/^ Kags \ i Kagm 20 Tils ; i 717 = 16 Ghuns ; 
I Ghun^zo Bindus. 


137. The following Tables are in use in different parts of India. 


In Debar, N-W. P. and Punjab 
5 Cowries roalce 1 Adhi 
2 Adhis „ I Damri 

2 Damris „ I Chhadam 

2 Chhadams „ 1 Adbela 

2 Adhetas „ i Paisa 

2 Paisas „ 1 Taka. 

2 Takas ,, i Anna. 


In Bombay. 

too Raes make i Quarter 
4 Quarters „ i Rupee. 
In Madras. 

I Pagoda 3. 8a. 

In Ceylon. 

100 Cents make i Rupee. 


In'British India the common medium of exchange silver. The 
principal coin made of it is called a Bupee. The Rupee weighs i tola 
or 180 grains, and consists of 11 parts of silver and i of almy. The 
weight a gold Mohur is the same as that of a Rupee and is 180 grs. 
It consists of II parts of gold and i of alloy. The values of gold 
coins are variable, and therefore they are not used in mercantile tran¬ 
sactions except the Sovereign, whose value is 15 rupees. The C<mfy 
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Is a shell brought from the Laccadive and Maidive Islands, and is- 
used for very small payments. They vary in value according to supply 
In market but they are generally reckoned at 8o to a pice. 

N. B .—The cowries as shells are now going out of use, but 
cowries (called karas) are in use in keeping accounts. 

Of the copper coins, a half-anna weighs 200 grains ; a pice 
w'eighs 100 grains, and a half-pice 50 grains 

IS Sicca Rupeesw 16 Rupees The Doctor^s Gold Mohur*«i6 
Rupees ; the Lawyer's Gold Mohur—iy Rupees. 

Gold coins {obsolete) ; Five-rupee piece ; Ten-rupee piece j Gold 
Mohur ; Double Gold Mohur. 

Silver coins {curtent) : Two anna piece ; Four-anna piece or 
Quartei-rupee ; Eight-anna piece or Half rupee ; Rupee. 

Copper coins {current) : Pie, Half-pice ; Pice or Paisa ; Double 
paisa or Half-anna. 

Note. Be. i==2 half-rupees—4 quarter-rupees or four-anna pieces 

two-anna pieces, and i anna»2 double paisas. Also Re.i^b^ pice 
K192 pies. 

English Honej. 


128 . 2 Farthings {q.) make i Half-penny (!<'/.) 

2 Half-pence ... i Penny ut) 

12 Pence ... 1 Shilling (u. or 1/.) 

20 Shillings ... 1 Found {£ 1 .) 

[i, 2, 3 farthings are usually denoted by \d.^ ^d., respectively.] 

Money as expressed by means of these denominations is called 
Sterling money, in otder to distinguish it from stocks, shares, &c. 
The Standard gold coin of England is made of a metal consisting 
of 22 parts of pure gold^ and 2 parts of copper. Each of these 
24 parts is called a Curat. Pure gold is said to be 24 carats fine and 
standard gold 22 carats fine. The Pound sterling is represented by a 
gold coin called a sovereign, and from 40 pounds Troy of standard 
gold are coined 1869 sovereigns ; and the value of gold of the Mint- 
Fineness^ called 22 carat goli is 17s. loj//. per ounce. 

The Standard silver coin consists of 37 parts of pure silver^ 
and 3 parts of copper. A pound Troy of this metal furnishes 66 
shillings^ and the Mint-Price of standard silver is 5 j. bd. per ounce. 
The silver coinage is not a legal tender for more than 40J., the gold 
coinage being the general standard of value. 

In the copper coinage, 24 pennies are made from an Avoirdu¬ 
pois pound of copper. This coin is not a legal tender for more than 
12^. The coins now current in England are the following 

Copper coins : Farthing ; Half-penny ; Penny. 

Silver coins ; Three-penny piece ; Four-penny piece ; Six-penny 
piece ; Shilling ; Florin i2J.) ; Half-crown 2S. (>d.) j Crowp (5J.) 

Gold coins : Half-sovereign ; Sovereign. 

The following coins weie fotmerly in use, but i ow they are obsolete. 

Silver coins ; Groat {^d .); Tester {6d.) 
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Gold coins : Noble (6s. Sd.); Angel (iqj.); Half^Guinea (lo^. 6d.y 

Mark or Merk (135. 4^.) Guinea (21J.) ; Carolus (23J.); Jacobus 
(25J.) ; Moidore 127^.; 

Note. I shillmg«2 six-pcnces»3 four-penny pieces»4 three¬ 
penny pieces. Also 1 half-crown»5 six-pences ; i half-guinea**21 
six'pences ; i guinea**42 six-pences. 

Also £i **4 crowns=8 half-crownsiofloriDS**40 six-pences**80 
three-pences** 340^. ^960^. 

I. REDUCTION. 

129. When a quantity is expressed in one denomination only 
it is called a simple quantity ; as, 7 rupees ; 5 yards. 

When a quantity is expressed in several denominations, it is 
called a compoxilld qu intity ; as, 2a 3/. ; 5 yards 2 feet 3 inches. 

130. Reduction is the process by which we convert or change 
(1) a simple or a compound quantity into terms of its lower denomina* 
tions, or (2) a simple quantity into terms of its higher denominations, 
so that the mi/ or absolufc values remain unaltered. 

131. To express a quantity in terms oy its lower denominations. 

(Descending Reduction'. 

Rulk. Multiply the number in the highest denomination by the 
number of units of the next inferior denomination contained in one 
unit of the highest, and to the product add the number (if any) of the 
inferior denomination in the quantity proposed ; and repeat this for 
each succeeding denomination till the required one is obtained. 

Kx. /. Reduce A’i-.315 to 

Rs.i \q Re\^ i6a, 

/. ^.f.315ss (315 X i6;a.s= 5040a. 

5040a. Again, ia.=4Aj. 

4 5040 a. = ( 5040 X 4 '^j.aB 20 i 6 c 5 i>j. 

20l60ps. •• A’x 315 — 20l6o^f. 


Bx. 2. Reduce Rs.s 14a. 6p. to pies, 

Rs. 5 14a. 6p. A’j. 5**5 X i6a. =®80fi. 

16 /, Rs .^. 14a. =*94a. 

9ta. (5x16-1-14) Again, 94a «94x 12^*1128^ 

12 Aj.5, 14a. 6^ =94fi. 6^-1128^.+6/. 

H34A (94X124-6) -1134A 

Ex. y. Reduce ^25. 13X. ^\d. \o fat thiny^s. 

£ 25. ns. 6|i/./f *»2ox. /, ^25-25 X2or.«»5oox. 

20 .% 25. 13J * soctf. -f 13J.» 5131. 

513^. Again, ij.«i2rf. ; /. 5*3^ **5'3X I2flr.*«6i56i/. 
. ^ 12 5i3jr. 6d.ss6is6d.-i-6d.m6i62d. 


6162//, 

_ 4 

2465ig . 


Again, id.^^q .; 61621/.•6162X4i^. 

*•24648$'. 


;^25.. 13/. 6|</.=24648?.+3?. - 2465 


• • 
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Here, the denominatiom are separated by a point as f.) { and 
this is necessary to distiaguish them from ordinary nuoilierSi which 
do nobreqaire it, because their local values are all fixed and certain. 

SaampleB XXIV. 


1 . Reduce to annas 

(1) Rs 17 ; ifj.19 ; ^J.42 » /?J.45 ; Rs,^ ; Rs.%^ ; Rs,^^. 

(2) iPj.87 ; /?J.I20 ; >?r.245 ; /fr.46o ; /fj.9, 12a. ; Rs.20. 14a. 

C3) /?j.36 6a. ; /?j.53. 13a. ; Rj.87. iia. ; 79- 15a.;-^J.234* *!«• 

2 . Reduce to pies :— 

(1) i?j.34 ; Rs 56 ; Rs.njy ; Rs.i46 ; ^J.342; Rs.4g6. 

(2) i?r.84. 5«. ; Rs.76 12a .; Rs 26$. ga. ; Rs.804. 13a. ; i?j.945. 6a. 

(3) Rs.J$. 8a. 3p. ; Rs.y. 13a. ; ^j.8. oa. 5/. ; Rs.g. loa. gp. 

. (4) ^J425. 7a. gp. ; R5.310. 3a. l\p. \ Rs.1210. 3a. 7 p. ; Rs.SoSo. 

14a. Jp. ; Rs. 4S6. 14a. lip. Rs.31. 10a. ip. ; Rs.343. 8a. 7p. 

3 . Reduce (i) to pice and (ii) to pies :— 

(1) i?i.52 ; Rs.ig ; /?j 112. 6a. ; /ifr.36. iia. 2ps, ; Rs.20. 8a. 3ps. 

(2) RS.Z7. loa. ips. ; Rs.172, 5a. 3^j. ; ^f.225 9a. 2ps. ; i?r.476. 12a. 

ips ; Rs.782. oa. 3ps. ; Rs.13. loa. ^s. ; 215. 7a. 3ps. 

. 4 . Reduce (i) Xogand&s and (ii) to cowries (karas) :— 

(i> Rs.ig \ Rs.34 ; #1^.56 ; Rs.78 ; ^j.105 ; /?r.84. 7a. 

' (2) Rs.io2. 15a. \ps. ; Rs.24. 14a. sPs,; Rs.403. 13a. ; Rs.73. 7a. 3gan. 

(3) Rs.e^. ga. 10gan.; Rs.33. 13a. 17 gan, ; >1^.9570. 14a. l6;^aif. 

6. Reduce to cowries (karas) 

ffr.53. i3<*» >2 cow. \ Rs6%. 9a. w gan, i cow. ; /?j.i8. 
6a. 12 gan. 2 cow. ; Rs.3g42. oa. 17 gan. 3 cow. 

$. Reduce (i) to pice and (ii) to pies 

(1) 175 half-rupees ; 370 quarter-rupees ; 845 two*anna pieces. 

(2) 425 double-pJisas : 3116 two-anna pieces ; 2415 half-rupees. 

(3) 34212 quarter-rupees ; 20157 double-paisa»; 67950 four-anna 

pieces ; 827 eight-anna pieces. 

7 . Reduce (i) to half-rupees ; (ii) to quarter^rupees and (iii) to 
two anna pieces. 

(1) Rs.72g ; Rt.g2$ ; Rs 1228 ; RS.J427 ; Rs.4243 ; Rs.g740$ 

(2) Rf.SsB. 8a. ; Rs.g726. 8a. • Rs.73246 ; Rs 57509- 

8 . Reduce‘^(i) to half annas and (ii) to half-pice :— | 

Rs,7\. 6a. ; i?f.i32. 9a. ;'/?j.i50. oa. zps, ; Rs.3oo$. 10 a. 2ps} 
2. Reduce ;— 

(i) A lac of rupees to paisds ; Rs.jxz^^ 4a. to four-anna pieces < ^ 4 
Rs,6o 73, 8a. to two-auna pieces ; iPr.r25o. 7a, zps. to douSle- 
paisds ; Rs 9864. 8a. to eight-ann 1 pieces. 

^<2) Rs.t32S. ga. Ips. to hedfpaisds ; /?r.3ii6. X4a. 6p. to douhh *4 
paisds t Rs.2413. 10a. gp, to half-pice. 
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10 . Reduce to shillings :— 

<0 jC 345 ; £498 ; £795 i £^402 t ;^9o86 ; ;£8o92. 

(2) jC7r- ts, ; £490. iSf. ; £790. 13^. ; ^3456. 17s. ; £6403. ys, 

11. Reduce to pence 

(I) jC6s ; £98 ; £156 ; £405 J £*849 ; £5043 \ £9236. 

(2' £134* *5^-; £*98.13^-; £4*<>- JiJ* f £52^ 5« ; £926. 7s. 

(3) £2. 6s. 8</. ; £40. lof. 6d. i £11. 7s. ga. ; £374. iii. 8rf. 

(4) £655. 13J. 6d. i £71. 135. sd. ; £343- I3J- i £i274. i9^- 9*^- - 
12 Reduce to farthings 

(1) £4. 8j. 42 <^- ; £7‘^5. ii^d. ;'£i3. 19J. o\d. ; £29, 10s. ud. / 

(2) £101. 9$. 2ld. ; i^53. 3s. 4|rf. ; £600, 6s. 3d. ; £83920, i6j. tfd 
13 . Reduce (1) to half-pence and (ii) to farthings :— 

(1) iSf. 6d. ; 18V. gd. ; 13^. ii<£ ; 191. 6d. ; 8j. lod. ; 17J. 3d. 

(2) £4080 ; £8608 ;'£8734 ; £726. i8j. :’£ 5 I 7 . 13^- ; £2*25. 6f. 

( 3 ) £79- 8d. ; £47- I 9 J‘ 9 \d. ; £389. I2j. ; £879. i8s. o^d 

' 4 ) £»*; 6 o. JOS. 4 jrf. ^£2145* » 8 j. 7 |rf. ;'£ 9 i 30 . iS-f* 9 l^- 

is) 3^99 half-sovereigns; 4807 crowns;8608 haIf>crowns; 6530 florins; 
5869 six'pences ; 6958 groats ; 8009 three-peony pieces ; 
9076 guineas ; 3089 haJf-guineas^: 7632 fout-penny pieces ; 
1445 moidores ; 2047 nobies ; 3286 florins ; 1983 six-pences. 

li. Reduce (i) to threepenny pieces, (ii) to fourpenny pie«s^ 
and (iii) to sixpences • 

O) £95 i £*28 ; £8076 ; £1857 ; £9083 ; £9072. 

'2) £n. I 4 f. J £144. 17 J-; £2145- ; £4265. 15J. ; £3264. 17s. 

15 . Reduce :— 

(0 95 guineas 17^. g'^d. to farthinys ; £450. i6j. 6d. to sixpent$$* 

(2) £570- I2J to florins ; £382. 7s. 6d. to half-crowns j £$S^ 15^. 

to crowns ; £3500. 17s. 6d. to half-crowns, 

(3) £99. gs gd. to three pences ; 5573 half-crowns to pence. 

(4) *>571 half-ctowns to sixpences ; 9100 hali-crowns to threepemces. 

16 . Reduce to farthings :— 

(i> 7^gui. i6r. 2j</. ; 937 for. is. 2\d. ; 2902 cr. is. 3{d . 

(2) "150 half soxK 7s. 2\d. ;'79924jp«i. I2r. 2|rf. ;a 7255 W, 3|ii 

17 . For how many children can a treat be provided whti^ 
Rs.32, 8a. at 2 annas a head ? 

18 . How many two pice stamps can I buy for ^tpg. f 

If the cost of a telegram is 3d. a word, bow many words 
cam be sept (ox £1. 3/. 3d. I , < 

V M. Ak poor woman had only /?&3. 10.^. < 61 ^ 

s^t daily 4 pies for her food. How many days did f ^ 

6 
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138 . To express a simple quantity in terms of its higher deno^ 
minatioH. (Ascending Bednotion). 

Rule. Divide the number by the number of units which make 
one unit of the next higher denomination, setting down the remainder 
(if any) as of the same denomination as its dividend ; and continue 
this process till we come to the required denomination. 

Ex. I, Reduce i^()Ops, to rupees., Ss*c. 

4 i$6cips. V 4 pice«»i anna. 

i6 390 a V 16 annas ■•I rupee, 

Es.24.6a. the result is Es.24. 6a, 

^ Ex, 2. Reduce 30857^. to rupees^ annas and pies 


i2 3o857A_ 
16 2$7i-sj» 
/fj.i6o-iia. 


12 piesi* I anna 
16 annas = 1 rupee, 
the result is i?J.i6o. ira. 


Ex. 3. Reduce 97403 f- to pounds. 


4 

12 

20 | 


1 97403^ 


24350-J^. 


2029 - 2d. 


Ex. 4 


;^ioi-9r. 

Reduce 36173 half-pence to guineas. 


e^.^id 
\2d.^is, 

2os.*»£^\. 
the result is toi. qj. zjd 


• • 


*. j 


2 

12 


36173 half-pence. 


18086- I half-penny. 


1507 - 2rf. 


gUUll 


i6j. 


V 2 half-penny s inf. 

*/ \ 2 d.=‘\S. 

V iis.^i gui. 

the result is 71 gui, 16s. 2\d. 


Bzamples XXV 


1 . Reduce to rupees^ annas and pies 

(1) * 53 «s^.; 57509^- ;' 5 J 039 A J679298A ; 37921A ; 456786^. 

(2) 643294^. ; 733394A ; i982345/>- ; 967573A • i043324/>- 

8. Reduce to rupees, annas said pice 

" 987945^^* ^1234567/^- » 54732»i^J« ;89495^r. ; 553779*^J* 

A Reduce to rupees, annas, &*c. 

^1) 8320 gandas ; 7680 cowries (karas); 379498 gandas ; 40768 buris. 
%(2) 1045673 double-paisds; 2067544 half-paisds; 1077760 cowries 
(karas). 

(5) 342876 buris ; 596824 paisds ; 23679 double-paisds ; 103678 half» 
paisds ; 1155440 cowries (kiiras). 

A Reduce to rupees :— 

ft) 164B balf-rupeee; 1892 quarter-rupees ; 2530 two-anna pieces. 

(f) annas ^ 5952 palsds 1 920320 gandas ; 24330 cowries {karas> 
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5 . Reduce to pounds^ skillings and pence :~ 

(1) 69132^.; 6o948</.j 90231^/.; 2733 </.; 899oo<£*,^iS7362ii 

(2) 147040^. ;'284o6i< 7. ^123290^. j 350000^. ; 80563979^ 

< 3 ) 345679 f-r> 3 «»i 3 f* ! 1000019^7.; 2840797. ; 415739 ?-* 3650324^, 

6. Reduce to £. s. d, :— 

(1) 899045 half-sovereigns ; 971112 crowns ; 48073 florins ; 886101 

half-crowns ; 85730 half-pence ; 13029 three-pences. 

(2) 15137 four-penny pieces ; 82556 florins ; 28892 half-crowns ; 2857 

four-tienny pieces ; 987653 half-pence ; 47285 guineas. 

(3) 23645 moidores ; 49726 half-guineas ; 183491 six-pences ; 281062 

three-pences ; 40340 farthings. 

7 - How much money will be required to buy 37528 penny 
stamps ? 

8. A dealer bought 438 cocoanuts at 9 pies each ; how many 
rupees, &c. had he to pay for them ? 

9. 1 distributed among 1682 beggars a sum of money, giving 
them two pice a head ; what sum did 1 spend ? 

10 . If during a festival 2250 people on an average cross the 
Hugh Bridge daily, each paying 2 p'ce, what is the collection of 
the ferry farmer, if the festival lasts for 16 days ? 

183 . There are some cases in Reduction where we cannot 
pass directly step by step from the given denominations to the one 
proposed. We must in such cases pass through an intermediate 
denomination common to both, and it will be advisable to keep 
such common denomination ab high as possible. Then, 6nd by 
division what qusj^tity of the proposed denomination is equivalent 
to the given quantity. 

Ex, I. Reduce £253. qj. \od. to half-crowns, 

;^253. 9J. lorf. 

20 __ 

50695. • 1 half-crown®* 25 . l>d,^yod. 

12 _ the result is 2027 h alf-crowns and aSrf. 

6083,8//. or 25 . 4// . over. "' 

2027-28rf. 

Bx, 2, Reduce ^5.31. loa. 2p, io £. s, //., when ig.^zpies, 
Es^i, 10a, 2p. 2|6o^ 

>6 / 13037?^ 

506/r. 

_12 _ 

6074^. 

/, Es,$i. toa. tp.^ £ 3 - 3id. 

IM. Ihrottf. Descending and ascending ReductiOBi 
verse processes f if therefore we perform one prooeti m « fiveo 
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quantity, and on the result the other process, we ought to get the 
original quantity. 

Thus, if by the descending process we find that £2^. i$s. 
24651^., we ought by the ascending process to find that 24651^ •> 

£25- 13^- 


Examples ZXVI. 

1. Reduce (i) to j^uincas and (ii) to half-guineas :— 

£^l ; £ios ; £96. i 6 j. ; £876. 15J. ; £538 ; £10728. 

2 . Reduce (i) to crowns and (ii) to half-crowns 

£265. loj. ; £589. 15J. i £437- ; £620. 5^*; ;^5*89- 

3 . Reduce to crowns 

10987 guineas ; £89000 ; £36. 17J. td. • 18756 four-penny pieces 

It 

4 . Reduce to half-crowns :— 

£48. i7i. td .; £382. 7.V. 6^. ; £583. 2s. 6d. ; 670 half-guineas. 

6. Reduce to guineas : — 

28906 florins ; 107284 half-crowns ; 23810 crowns ; 760 half- 
crowns ; £647. oj. iid. ; £375. i6j. o^d, 

6 . Reduce to half-guineas :— 

325 crowns ; 10867 half sovereigns ; 3150 four-penny pieces ; 
£3240. loj. bd. ; 147 half-crowns. 

7. Reduce to £. s. d.^ (irf. — ii/.) :— 

/?j.35. 9a. ; jRs.707. ita. 7p. ; /?j.25io, 8a, 4^ 

8. Reduce to "Rs. a. (i^.**2 pies') :— 

£32. i4r. 7d ,; £96. lyjr. bd, ; £903. 175. b\d. ; 54 half-guineas ; 
107 florins ; 17 half-crowns. * 

9 If a guinea be equal to Rs.io. 8a. ; find the number of 
two-anna pieces contained in 1760 guineas. 

10. Reduce 7500 Sicca rupees to current rupees and 6432 rupees 
to Sicca rupees. 


II. COMPOUND ADDITION. 

135 . Keeping in mind what was said in Art 123, we need no 
additional inquiry to inform us that the fundamental operations on 
Compound Quantities must be performed as in Integers^ with this 
difference, that instead of carrying and borrowing tens^ we must do 
the same with the different numbers which connect their parts 
together ; and we shall therefore merely enunciate the rule for each 
at the beginning of the portion of the work appropriated to it. 

136. Compound Addition is the method of finding a 
single quantity which is equal to two or more quantities of the 
same kind. This single quantity is called the BUm of the given 
quantities 
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Rule. Arrange the quantities under one another according 
to their denominations, so that units of the same denomination may 
be in the same vertical column, and draw a line below them. Add 
together the numbers of the lowest denomination ; reduce the sum 
to the next higher denomination ; set down the remainder, if any, 
under the column, and carry the quotient to the first figure of the 
next column. Repeat the process with all the columns. 

Ex. /. Add together/fs. 14. i5<i. lo/U,, 14a. (^p.^ Ri. 156. 

iia. zp.^ and Rs.$4. 14a. lop. 


Rs. a. 

14 15 

54 *4 
156 II 

34 14 

Rs.26^1 8 


p. 3/>.+ 10^. e=!3i^.*»2a. 7A 

to Carry 2a. ; 2a.+I5a. +I4a.+ iia.*f I4«' 

9 ■■56a=ai?j'3. 8tf. 

2 Carry Rs.i \ Rs ^ 4 -Rs.^4-r Rs.^4’\‘Rs.i'i6-^Rs 14. 
10 

7 Ans. 


Ex. 2. Add together 156. Ss. j^33. 15X iijif, ;^204. os. 
£^27^. 17s. and ;^io5. i8j. 

£. s. d. 

156 8 9l 3^.+3y.+2^. + 2^.*® = Cairjt zd ; 

33 15 lij 2f/. + 9//.-h11//. + iflf.+8</. + 6rf «s37</, =»3jf. id. 

204 o ij Carry 3f. ; 35. +8r.+M5J. + i7J.+i8j.»=»61 J.*»;C3. 
527517 8 Carry ;£3 ; ;^3 + i;i56+£33+;£204 + ;^5275 + ii‘05 

105 18 64 ^£bn^ 

ZS776 1 14 Ans. 


Examples ZZYll. 


1. Add together : — 


(I) 


(2) 

(3) 

(4) 


(5) 


(6) 


As. 



As» 

P’ 

As. p. 

As, 

P- 


As. 

A 

As. 

A 

9 

7 


12 

3 

9 8 

*3 

4 


12 

3 

15 

4 

12 

3 


13 

7 

11 3 

7 

8 


14 

4 

11 

10 

9 

4 


4 

9 

13 4 

9 

10 


' 3 

7 

4 

5 

11 

10 


7 

to 

^ 7 


8 


3 

6 

8 

11 


(7) 




(8) 



<9) 



(10) 


Rs. 

a. 

P- 


Rs. 

a p. 

Rs. 

a. 

P- 


Rs, a. 

P> 

z 

2 

2 


8 

II 9 


42 

10 

9 


67 10 

6 

3 

4 

3 


10 

5 9 


54 

12 

6 


71 12 

9 

5 

•7. 

9 


9 

12 5 


67 

9 

3 


63 14 

9 

8 

10 

6 


12 

11 6 


75 

II 

6 


73 J3 

8 

9 

r« 

7 


15 

6 8 


72 

6 

_7 


8.S 7 

-i 



S 6 
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(11) 




(12) 




(* 3 ) 




(14) 


/?!. 

a. 



Rs. 

a. 

A 


Rs. 

a. 



Rs, 

a. 

A 

5 

11 

3 


12 

12 

3 


6 

*4 

9 


47 

5 

2 

9 

10 

10 


19 

4 

10 


14 

0 

3 


I 

*5 

9 

2 

14 

9 


4 

15 

8 


15 

*5 

5 


65 

6 

0 

3 

5 

11 


7 

9 

5 


27 

12 

II 


88 

*5 

3 

I 

6 

7 


23 

7 

6 


7 

14 

4 


*4 

*5 

10 

II 

•3 

6 


25 

0 

2 


29 

0 

5 


34 

14 

10 

ij. 

7 

7 


8 

_ 14 _ 

3 


104 

*3 

1 


54 

*4 

_.9 


(15) 

' 


“ 

(16) 



( 17 ) 



(18) 


R s. 

<1. 

/x. 


Rs. 

a. ps. 


Rs. 

a. 

A 


Rs. 

a. 


7 

11 

2 


27 

II 

2 


378 

9 

10 


98 

0 

9 

8 

14 



9 

14 

3 


4 

7 

4 


448 

6 

5 

13 

12 

1 


4 

10 

I 


56 

8 

8 


3839 

■ 4 

0 

3'5 

lO 

2 


156 

8 

2 


464 

0 

3 


97 

3 

2 

23 

7 

2 


215 

13 

2 


368 

6 

8 


*36 

3 

7 

625 

15 

3 


18 

7 

I 


535 

7 

I 


4837 

4 

9 

24 

0 

I 


106 

14 

0 


97 

3 

2 


28 

10 

9 

129 

*3 

0 


315 

0 

2 


893 

*5 

9 


234 

II 

6 

56 

8 

1 


57 

M 

“3 


•4 

10 

7 


536 

12 

11 


(*9) 



(20) 



(21) 



(22) 


Rs, 

a 



Rs. 

a. 



Rs. 

a. 

A 

; 

Rs. 

a. 

A 

1135 

4 

3 


1325 

10 

9 


3004 

7 

6 


74037 

9 

4 

*243 

6 

9 


7602 

II 

3 


907 

5 

2 


80668 

12 

0 

1575 

8 

8 


3006 

7 

7 


*235 

10 

7 


50087 

*3 

4 

2007 

7 

7 


4040 

8 

6 


2727 

11 

5 


*36 

7 

4 

3445 

9 

10 


3050 

12 

5 


3647 

12 

9 


3270 

2 

8 

4002 

10 

11 


2225 

13 

8 


7532 

9 

8 


5971 

*4 

8 

997 

11 

10 


no 

6 

6 


2121 

13 

10 


58065 

9 

4 

1005 

9 

9 


965 

14 

11 


3333 

*5 

8 


360 

2 

8 

2220 

*3 

7 


1097 

*3 

4 


2025 

7 

6 


943 

5 

4 

997 

*5 

3 


2110 

6 

9 


1605 

0 

10 


71459_ 

...4 

0 

2. Add together :— 










(I) 


<2) 


(3) 



(4) 


(5) 


(6) 


S. 1 

d. 

J. 

d. 

S. 




s. d. 


j. 

d. 

£■ 

s. 

d. 

3 : 


19 

H 

19 

1 loj 


37 

13 6 

3 

7 

64 

18 

15 

7l 

14 ( 


I 

91 

18 

44 


29 

12 4 

69 

11 

10 

76 

14 

2 

2II 

15 

9 

9 

5 


6 

3 9 

*3 

0 

4 } 

25 

10 

2| 

15 82 

13 

3i 

*5 

8} 


55 

17 2 

37 

*3 

2f 


*3 

si 



10 

94 

*4 

9% 


7 

10 10 

26 

*5 

7 

66 

I1-. 
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(7) 

' ( 8 ) 

( 9 ) 


\ 

(10) 



r. d. 

£. s. 


f. 



s. 

d. 

456 

14 8| 

8 19 

io 2 7 

*9 

3 l 

2769 

10 


9 

16 41 

1379 17 

6| 46 

12 

4 

36 

II 

2! 

83 

18 io| 

897 16 

9i 276 

4 

7 l 

472 

13 

lO 

17 

19 7 

89 18 

II 77 

7 

9 ! 

4792 

18 

4 l 

686 

7 9 i 

4357 8 

Ilf 8760 

10 

6 

yi 7 <) 

*5 

H 

8 

15 61 52765 15 

8| 795 

*5 

3 i 

24 

8 

II 

3548 

19 91 

99 19 

114 20 

4 

4 

429 

17 


95 

8 Sf 

67 5 

10 813 

TI 

7 ? 


..i.L 

. 4 i 

3 . Add together 

• 








(I) 

(2) 




( 3 ) 


Rs. 

a. p. 

Rs. 

a. p. 




a. 

A 

3672 

6 9 

8274 

5 7 



527 

9 

8 

4278 

13 6 

329 

8 6 



8436 

10 

m 0 

236 

4 1 

415 

2 9 



4167 

9 

8 

5982 

14 6 

42 

5 *0 



429 

8 

3 

3716 

8 4 

2736 

7 4 



927 

7 

7 

410 

7 10 

9 

*5 7 



8 

i 

2 

6759 

0 5 

8138 

14 4 



72 

7 

9 

4917 

0 0 

725 

4 6 • 



429 

0 

5 

427 

12 6 

87 

9 ** 



7283 

8 

6 

218 

8 5 

234 

*5 4 



5432 

12 

3 

29 

*5 8 

9027 

5 9 



710 

10 

6 

6374 

8 11 

4378 

9 3 



636 

8 

2 

7109 

J 5 7 

274 

2 5 



42 

3 

7 

492. 

. _7 

42 

9 7 



9 t 45 _ 

8 

6 

s' 

(41 

( 5 ) 



(6> 




s. d. 

£■ 

s. d. 




j. 

d. 

7214 

18 7 i 

4614 

*3 3 i 



9241 

12 


B29 

2 li • 

12 

4 Si 



159 

3 


3484 

1911 

6078 

3 . 



63 

*7 

lof 

I5I 

3 9 l 

85 

7 3 i 



4375 

*9 

4 

40 

*4 3 ! 

843 

19 10 



88 

6 

7 J 

2607 

17 loj 

79*3 

5 «1 



797 

*5 

9 

263 

6 6 

. 24 

6 8 



972 

*3 

3 

90 

18 Bi 

1012 

14 6| 



2356 

II 

Si 

485 

*3 7 

820 

12 4 



38 

5 

8* 

73^4 

7 4 i 

537 

9 1*1 




S8 

5 

934 

16 1} 

125 

16 8 



6316 

4 

2| 


15 lol 

8416 

*5 4 i 



244 

3 

7 


4 . A*cash-box contained 89 sovereigns, 35 half-ioverelms, 19 
half-crowos, 2^ iforins, 31 shillings and i $ stx-ptnoy bits} nnd tile 
value o! the coins in s. d. 
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' 5. A tradesman bought goods to the value of ;^I368. 12J. 6if 
he paid for carriage, £2^. i6r. gd, and other charges, £2. I5r. ; 
he gained by the sale of the goods £26g. 15^. sld. ; how much did 
he sell the goods for ? 

6. A stationer bought some books for /v’j.79 12a. 6^., some 

paper for 161. 4a. 3^., some pens for Rs.14. 10a. and some 
envelopes for ^x.12. Sat tp. How much must he charge for all these 
articles, so as to gain exactly Rs.ioo by his bargain ? 

7. A collection was once made in a district for a charitable 
purpose. The following coins were obtained : 99 gold mohurs, 
1875 rupees, 990 eight-anna pieces, 5891 four-anna pieces, 1276 two- 
anna pieces, 9^17 half-anna pieces and 81516 pice. What did the 
collection amount to in /^s. a. pies ? 

8. Add together 53 guineas, 107 sovereigns, f6i half-guineas, 
55 half-sovereigns, 223 half-crowns, 505 four-penny pieces, and 603 
arthiogs. 


Ill, COKFOUITD SUBTRACTION. 

137. Compound Subtraction is the method of finding what 
quantity is left when a smaller quantity is taken from a greater of 
the same kind. The quantity thus left is called the difference of 
the given quantities. 

Rule. Write the less number below the greater, so that units 
of the same denomination may be under one another, and draw a 
line below. Begin at the right hand and subtract (if possible) each 
number in the lower line from the corresponding one in the upper 
and place the remainder underneath. But if, in any case, the number 
in the lower line be greater than the one above it, add to the upper 
one as many units of the same denomination as make one unit of the 
next higher denomination, and then subtract, taking care to add i 
to the next number in the lower line. Proceed thus through all the 
columns. 


Ex. 

I. 

Subtract 47. 12^. gp. from Rs.72. 15a. 3A 

Rs. 

a. 

A 

3p. is less than 9/)., so add I2j^. to 3/., and i/i 

72 

15 

3 

to I2«. ; i^p.-^gp.^Sp. 

47 

Rs.2S 

12 

2 

9 

6 

150.-130. = 2 a.i and Rs.72- Rs.47 «■ /?x. 35 . 


Ex. 2. Subtract £20^. 13J. S\d. from £104. 2s, io\d. 

£. s. d. 2q. is less than 3^. so add 4q. to 27. and id. to Sd. \ 
304 2 loj 6 q.or Id. 

207 13 8 ? iod.^gd.»td. 

£g6 9 i| is less than 13X., so add 2ox. to 2S. and to 

£207 ; 22X. —I3X.*»0/. ; ;^3O4-;^2O8=»;^06. 
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Eiamples XXVIII. 

• 1 . Perform the operation of subtraction in the following ;— 



(I) 

(2) 

( 3 ) 

( 4 ) 

( 5 > 


Ifs. 

a. p. 

Rs. a. p. 

Rs. 

a. 

p. Rs. n. ps. 

Rs a. ps. 

55 

15 10 

106 13 9 

57 

6 

3 . 75 M - 

126 3 

I 

47 

_8_ii 

77 *5 ^0 

46 

9 

10 49 12 3 

82 8 

3 


(6) 

' 7 ) 



' (8) 

( 9 » 


/?jr. 

a. p. 

Rs. a. 

P- 


Rs. a. p. 

Rs. a. 

P- 

150 

4 10 

1000 8 

4 


269 5 11 

4172 8 

5 

- 4 . 

_.5 .9 

488 15 

6 


189 13 10 

2008 14 

9 


(lO^ 

(lO 



(12) 

(< 3 ) 


fts. 

a. A 

Rs. a. 

P‘ 


Rs. a. p. 

Rs. a. 

P- 

772 

I'y 9 

5400 f4 

7 


3406 4 7 

4658 7 

6 

347 

15 fi 

3216 15 

10 


2958 13 9 

4 no 9 

8 

- 

(14) 

( 15 ) 


(16) 

( 17 ) 



a. p. 

AV. 

a. p. 


Rs. a. p. 

Rs. a. 

P 

50 


575 

10 6 


1000 

7071 15 

10 

48 

14 It 

89 

II 9 


lor 10 8 

5707 10 

11 


2 . Perform the operation of subtraction in the following : — 



10 


(2) 

(3) 

(4) 



(5) 


s. 

d. 


s. d. 5. 

d 

s. 

d. 

s. 



17 

9 


17 s'i 19 o\ 

18 

3i 

10 


3l- 

If 

8i 


5 9^ *4 nj 

11 

7 \ 

.A. 


_7| 


(6) 


(7) 


(8) 


■ 

(9) 


£• 

s. 

d. 

’* r 

J. 

d. 

£. s. 

d. 

£‘ 

s. 

//. 

58 

15 

3^ 

95 M 

2 

586 17 

tl 

100 

14 

7 

19 

4 

7 l 

37 . 

jj 

298 13 


50 

j4 



(10) 


(11) 


(12) 



(13) 


£ 

s. 

d. 

£. s. 


£. s. 

d. 

£^ 

r. 


98 

6 

2 k 

too 3 

3 

611 17 


743 

0 

4f 


1 f 

.4I 

.^.75 


492 18 

8! 

?Zi 

IS 

Jf 


(14) 


(15) 


(16) 



(17) 


£ 

i. 

d. 

£ 

d. 

£• 

d. 

C 

s. 

d. 

525 

14 

7J 

536 8 

7 l 

837 14 


86 



345 

17 

«i 

89 13 

9 \ 

35818 

6| 

9 


tl\ 
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3 . Subtract:— 

^(i) Hs.gyg. 15a. 9A from JRs, 5707. 15a. 7^. - 

(2) Ss. 2102. 13a. lip. from Us. 4365. loa. 9/. 

(3) jRs. 6779. 14a. Sp. from 7865. 12a. 6/. 

U) ;£ 554 - 7ld. from £1739. 7 ^- ^i^- 
' f 5 ) ^* 975 * * 3 J* 9 H* fro™ £3003. 10s. Ad. 

(6) Rs. 55734. 12a. 4p- from Rs. 88659. 8a. 3p. 

(7) The sum of Rs. 14. 3a. ^p. and Rs. 9. 8a. 7^. from Rs, 53. iia. 6/- 
V' ^8) The sum of ^5. 6j. A^d.^ £$i. 15^. ioJ<f., ;^43. i8j. sfd.y and 

£25. i6s. Aid. from jt 37 *. 14 ^* 6|^. 

4. What must be added to ;^i 57 i 6 j. 94^. 10 make ;^355. 
135. Ad. ? 

5 . After spending ^.r.237. 14a. 3/j., how much has a man left 
out of Rs 532. loa. ? 

6- A man has 50 guineas in his purse ; what would he have lef 
after paying bills amounting to £Ag. 8r. iij;d. ? 

7. A tradesman, in making out a bill, copied i 6 r. 3d, for /16. 
3s. and ;^io. 8 jr. for lor. Sd. By what amount was the bill wrong f 

8. By how much is Rs. 803. 11a. 3p. greater than Rs.213. 8a. aP-^ 

9 . A borrowed from B iff.387. 5a. 8 p. and then Rs. 39. ga. 

ip.\ repaid him A’r.aS. 7a. and again borrowed/ff. 625. 13a. ii/).; 
6nd what will be the amount of his debt stiH due if he makes payment 
of Rs.g67. 3a. 7 p. 

10. Find the value of if/.2o. 15a. ii^4-^f.28. iia. 3^.— 
.^f.17. 12a. sp.+Rs.sg. 13a. (ip.^Rs.13. loa. 4^.+/?f.i8. 3a. 7^. 
^Rs.2% 12a. 9^-iff. 10. 14a. 3^. 

11 . A man has iff.5000 in the banks he draws iff.2500 on 
Monday, iff.1175. 4a. on Wednesday, and Rs.g^g. 6a. on Saturday. 
What has he left in the bank ? 

19 . A boy took the sum of i9f. 11^1/. three times out of a bag 
containing £5. What was left ? 

13 . A house and furniture are worth iff. 1001. iia. 10/. The 
house costs i?f.75o. 14a. ii^. What is the value of the furniture ? 

II. A, B And C together owe 107. iif. id .; the sum of the 
debts of ^ and B is £70. $s. sd.^ and of B and C £80. i6s. id. 
How much does each owe i 

15 . A, who has iff. 5. 4a., gives B iff.3. 70. 6/. and C iff.2. 
^a.; but he receives from £> iff. 10. 10a. 8/., and from E iff.3. 
ifa. 6 p, less than he received from D; how much has he after these 
payments ? 

A tradesman’s cash in band on Monday momiM was £$. 
receipts on Monday amounted to £2. 151. 
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and on the following days of the week were» respectively, iSj. 
4^., ^3. 13J. 6|^., ^5. 10^. lold., £4. i2s. 11^., and ;^i6. 9A 
His cash outlay during the week amounted to £24. 17s. What 

cash had he remaining at the end of the week ? 

IV. COttPOlTHD MJJhTimCATlOlS. 


138 > Compound Hultiplication is the method by which we 
find the sum of a compound quantity repeated as many times as 
there are untts in a given number. The sum found is called the 
product. 

139 . When the Multiplier is not greater than 20. 

Rule. Place the Multiplier under the lowest denomination of the 
multiplicand and draw a line below. Beginning with the lowest deno¬ 
mination multiply by the given multiplier, and find the number of 
the next higher denomination contained in the product ; put down 
the remainder (if any), and carry the quotient to the next product, 
and repeat the process till all the denominations are multiplied. 


Ex. 1 

/?.T. 

72 

Es.$og 


Multiply R5.72. iia. 9^ by 7. 
a. p. 

11 9 9/. N 7 ■■63^. =*= 5a, 3 ^. ; carry 5/s. 

7 iia. X7««77a., with ** 

' 2 3 Rs.^, 2a ; carry Rs,^^ 

■ Rs.72 X7^»Rs. 504, with Rs. 5 - /?r. 509 . 


Ex. 3. Multiply £g. iqr. 7|</. by 17. 


£■ 


s. d. 


9 *9 72 
_ 17 

ZV69 13 


3^.X I7««5i^.**l2</, 3 ^.wI2|^. ; carry I2d. 
jdxiy^iti^d ; ii9if.4>i2<f.ni3idf.«>ior. 
11^. ; carry lor. 

iqr.xiy—323^. ; 323r. + ioj.*»333r,-i;^l6. 
Idr. ; carry £it * 

£9xi7-£i53; ^i53+;S>6-£M9. 


140 . When the Multiplier is a number greater than 20, and can 
be resolved into two or more factors none of which is greater than 
20, multiply by each of these factors in succession, and the last result 
will be the product required. (Art. 8f.) 


Ex. j. Multiply /?x. 99. I3rt. 9^. by 28 and ^^9. 19#. by 4^ 


28*»4X 7. 

42 «* 6 x 7 . 

Rs. a. p. 

£. s . d 

99 13 9 

9 19 7 l 

4 

6 

Rs.jm 7 0 

£ S9 17 io| 

7 

7 

/Sf.2796 I 0 

■? ? 
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141 . When the Multiplier exceeds or falls short of a product 
by a small number, multiply by such product and then by this 
number and add or subtract for the required product. 

Ex. Multiply ^j.340. 7«- by 29, and £17. 8j. l\d. by 139. 


29«28 + 


4x74-1 

i 39 »i 44 - 5 -l 2 Xi 2 - 

5 - 

Rs. 

a. 

A 

£. s. 

d. 


240 

7 

10 

17 8 

S\ 




4 


12 


Rs.gti 

*5 

4 

£209 I 

0 




7 


12 


A’j.6733 

11 

4 product by 28 

;^25o8 15 

0 product by 

144 

240 

7 

10 . I 

87 2 

2l. 

5 

/fr.6974 

3 

— ... 29 

£2A2i 12 


>30 


143 . When the Multiplier is a very large number. 

Rule. Multiply by 10 as many tiroes in succession as there 
are figures in the multiplier less i ; then multiply the given quantity 
by the units’ figure of the multiplier, the first product by the tens’ 
figure, the second product by the hundreds’ figure and so on. The 
sum of these partial products will give the required product. 

Ex. Multiply ^16. i?f. gld. by 7249. 

d. d* 

16 12 9JX9— 149 14 ii] product by 9 


10 

;^i66 7 ”84x4- 665 10 10 40 

]o 

^1663 17 I X2= 3327 14 2 200 

10 

;gi6638 10 10 X 7 » 116469 15 10 7000 


/120612 IS 9i . 7349 

143 . When the multiplier is a large number, as in the above 
example, and we are told to proceed by Compound Multiplication, 
the following is the simplest method. 


£. s. d. 

4 > 

^7249^’- - If. X 7249 

. 16 12 9J 

i 

f i 8|2 ...If. 

7249 


65241 * 9^ x7249 

^I2dii2 15 9 \ 

12^ 

i 

1^7053 

f 5587 ... 9 /f. 


f 

86988 - I2J.X7249. 


2 , 0 | 

9257,5 

4628...I 5 r. 


«i;^i6x7249- 
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111 . In compound multiplication we .may reduce the muiti' 
piicand to the lowest denomination contained in it, then multiply 
this result by the multiplier, and then reduce the product back again. 
This method is generally tedious. 

Ex. Multiply j^5045. 6s. by 4342. 

;^5045. 6s. 21^.-4843497^- 
and 4843497^-N4342-a 103046397 4 ?- 
and 21030463974y. = j g21906733 6s. \\d. Ans. 

Examples ZXIX. 

1 . Multiply :— 

i) 8a. 4j>. by 2 ; Rs. 42. loa. 6p. by 3 ; ^Rs, 67. iia. 6p. by 8. 

(2) Rs. 51 ira. ip. by 4 ; Rs. 67. 13a. ()p. by 7 ; Rs. 58. za. 7p. by 6. 
^3) Rs. 65. 12a. 8^. by 5 ; Rs. 84. 1 la. $p. by 11. 

* (4) Rs. 48. 14a iOi>. bv 9 ; Rs.66. 3a. /^p. by 18. 

(5) £^9’ i8j. by 8'; jC^ qx. y^d. by 12 ; £87. 8s. by ro. 

(6', £37‘ 19s-9^^ by 9; 4374. izx. loid. by 7- 

17) £549- 13^* 7 ^J^- by II ; ;^49 i 3 ^-oK by 19- 

<81 ;fi497- 19-f' 7l<^- separately by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12. 

(9) Rs.666 loa. 9p .2, 3, 4, 5, 6, 7 t 8, 9, 10, ii and 12. 

<io) £6. I2X. 3d. .. 13, 14, ib, 18 and ao - 

v(ii) /?x.io4. 12^2. 3 y> . 13, 14, 15, 17? 19 and ao. 

(12) ;^86. lox. 7}^/. ••• ... 15, 16, 17, 18 and 19, 

2 . Multiply {by factors):— 

(1) Rs. 194. 8». 7p. by 24; JPj.320. 14a. lop. by 21. 

(2) Rs. 586. 13^?. \op. by 64 ; Rs. 142. oa. 9p. by 132. 

(3) Rs. 1005. I2rt. 3p. by 72 ; Rs. 133. 6a. 6p. by 75. 

<4) Rs. 205. 4a. 3^ by 108 ; Rs. 140. 2a. 6p. by 144. 

{5) Rs. 249. 15a. 3p. by 198 ; Rs. 8967. 8a. 6^. by 351. 

(6) £98. I 8s. id. by 96 ; £68. 7s. 4|<f. by 35 ; £13. 7s. 4jfi/, by 275 - 

<?) £99^ ox. 7hi- by 77 ; £4- 8 f. 9ld. by 121 ; £13. 15J. 6^. by 132 

" (8) Rs. 277. 5a. 2p. by 216; Rs. 1230. loa. \p. by 224.*^ 

3 . Multiply ( by factors and parts ) 

(1) Rs. 77. 2a. 4^ by 23 ; Rs. 13. 15a, by 62* £9. I9r. yfaf. by 31. 
(3) Rs. 3. ija. \op. separately by 67, 71 and 79. 

(3) RS' .398. 15«- 3/.59 and 41. 

(4) £130. i 8 x. . 89, 93 and 113. 

(5) £808. 12X. 7l<af. . 79 » 83 and 131. 

*(6) R5.\9- iia. 6p. ••• * • • 379 and 845,,-*^ 

(7) Rs . 8. 14a. 2p. . 1234 and 5678. 

<8) Rs.n. 15a. 6p. .. ^9803 and 5840. 

(9; £S04S- 6s. 2^d. ... 9 ^ 3 > 95 ^ and 2763. 

4 . Multiply;— 

(i) £324- 12J- thd. by 394 i £2- i6s. by 702. 




t 
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(2) Rs. ig. 4a. 6^. by 3210 ; Rs.2$, 6a, 2p. by 3684. 

(3) £9‘ I5J- lold. by 4508 ; £z. i8j. ii\d. by 57089. 
-(4} Rs, 42. 4a. 4p, separately by 3005'and 7082.^ 

(5) ;^567. 13J. 8}^/. . 8736 and 98736. 

5 . Find the values of 


fl) 

19 things at sa. 2p, each. (2) 

156 things at 1 ift. 

6p. each 

(3) 

96 ... 

«•« *** 

M) 

315 — 

t»■ 1 Ka. 

• 

( 5 ) 

428 ... 


(6) 

728 ... 

... ys. y\d. 

f 7 ) 

943 — 

a.. .^^4 2a. 

(8) 

625 ... 

... £1. 1 

13X 6d 

< 9 ^ 

729 ... 


(10) 

829 ... 

... Rs. 8 

iia. 5/^.. 


1502 ”• 

••• 

(12) 2014 ... 

... 17J 6d 


6. Make out the following bills 


(1) 17 yards of calico at 6a, 6p. per yard; 143 yards of long 
cloth at I2<3i. lop. per yard; 14 yards of merino at R<t 2 3a 6p 
per yard; 204 yards of flannel at 14a. gp, per yard ; 456 yards 
of linen at Re. i. 12a. per yard ; and 755 yards of silk at Rs 3 

« 5a. 0. per yard. 

(2} 40 seers of Assam Tea at Rs.^. 3a. 4p. per seer; 65 ))>s. of 
China Tea at Rs. 2 . 5a. 4 ^. per )b. ; 35 seers of coffee at Re r 
12a, 4p. per seer ; 145 seers of sugar at ^a, 4p. per seer ; and 
122 seers of best sugar at los. 4p. per seer 

(3) 33 yards of silk at 5^. 4ld. per yard ; 5 yards of velvet at 13J 
6 d. per yard; 8 yards of velveteen at 3^. 11per yard ; 
13 yards of linen at $s. 2 d. per yard; 19 yards of flannel <it is 
gd. per yard ; and 26 yards of calico at ii^d. per yard. 

^ *7. A roan distributed a certain sum of money to 79 poor persons 
and gave £17. 12s, g^d. to each ; find the sum of money distributed 

8 . A bankrupt's estate can pay 14a. vo\p. in the rupee, what 
will a creditor receive who has lent 3125 rupees, and how much will 
he lose ? 

9. How much money must be added to /looo that each of 
33 people may receive ;^35. ss. 4d. ? 

10 . A gowala exchanges 59 calves each worth Rs.iS^ loa. for 
37 cows each worth ^x.26. 4a. ; ought he to receive, or to pay any 
money ? How much ? 

11 . If I spend £2. ys. i\d. a day, how much is that in a year 
of 365 day! f 

18 L There are 53 chests of drawers; in each chest there are 
4 drawers; in each drawer there aril 10 compartments and in each 
compartment there are deposited ;^32. 5^. 6 d. How much money 
Is deposited in the chests ? 

V. OOMFOTXro DIVISIOK. 

14 S. CompoxiiLd DivUitm is the method by which (i) we 
teeak up a compound quantity into as many e^ua/parts as there are 
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units in a given number, and thus find the value of one of these parts* 
<2) we find how many times one compound quantity is contained 
in another of the same kUnd. The first method is called Partition 
and the second duotition. 

146 . In the firM case the divisor is an abstract number, and 
the quotient telling the value of each Part is a (Compound quantity 
of the same kind as the dividend. In the second case the divisor 
is a compound quantity of the same kind as the dividend, and the 
quotient telling how many times is an abstract number. 

147 . When the divisor is an abstract number. 

Rule. Place the dividend and divisor as in Simple Division. 
Find how often the divisor is contained in the highest denomination 
of the dividend, put down the quotient, and reduce the remainder 
(if any), to the next inferior denomination. Add to it the number 
of that denomination in the dividend, and repeat the division. 
Continue the process step by step through all the denominations. 

(1) When the divisor docs not exceed 20, the division can be- 
performed mentally thus :— 

Ex. Divide /?j. 436. 5«- 4/>. by 11. 

Rs. a, p. .^j. 436'4. 11 with Rs,^ over. 

11U36 5 4 i/?r.7=asri2a., with 5a.«i 117a. ; 

39^10 8 .1 174*. -i- II Is 10 a. and ^a. over. 

7 a. =» 84/5., wiih4^.» 88/.,which -»• 11 is 8/. 

(2) When the divisor is a number larger than 20. 

Proceed as in the following Examples. 

Ex. Divide los. 7^d. by 41, and /?j.344i. 5a. 9/. by 129. 



«*• the required quotient hJii. 5s, 7\d. 
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148 . When the divisor is the product of two or more factors, 
divide by each of them successively, and hnd the remainder as in 
Simple Division. 

Ex. Divide 13^. 8|</. by 77. 

s. 

I 7)^478 13 8| The final remainder is 6x7+2 

III) 21 r 4 g j . 2^. or 44^. 

;£i 9 4 of. 44 ^’ .*• the quotient is /19. 4.f. ojif . 

and 11^. over. 

149 . When there is a remaindAT after division, we can always 
nnd a quotient which is correct to the nearest pie or farthinsT 
by the following Rule. 

Rule. Neglect the remainder, if it is /css than the divisor 
divided by 2 ; but otherwise add \p, or \q. to the quotient. 

Ex. Find to the nearest pie the result of dividing RS.J27. i5<j. 

iop. by 67, and to the nearest farthing 41^- by 29. 


(i) Rs, a. p. 

(2) £. 

s. 

d. 

67X727 *5 lo/loRs. 

29\333 

*9 

4 ^(ii£- 

767 V 

729 


\ 

57 

43 



j6 

29 



927/13«- 

14 



67 \ 

20 



257 

299/ 

JOJ. 


201 

\ 



"56 

9 



12 

12 



682 flop. 

II2i 

fsd. 



87! 



12 

25 

Here 2 x i6«32, 

Here 2 x 12*>24, which 

4 

which is greater 

is less than 67. 



than 29. 

Quotient is 

?7 

\ 

Quotient 

^r.io. jofi 

16 


lor. Ad. 


ISO. When the divisor is lo^ loo^ looo^ &*c. 

Rule. Cut off from the right of each succeeding dividend as 
many figures as there are ciphers in the divisor ; the figures' to the 
left will at each step give the quotient and the figures to the right the 
jraiiamder. 
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Ex. Divide Rs,ii 7 ^* 2a. Zp. by loo, and £ 9797 - ^ by 900. 


(1) Rs. a. p. 
ioo\ii,79 2 8 

) ’ ft 

a. 12,66 
_ 12 
’^.8ioo 

Quotientas ^j.iI. 12a. 8 p. 

Quotient 


(2) £. s. d. 

9)9797 $ 6 

iooi£ 10,88 11 8jt...6$r. 

_w 

f.i 7 , 7 i 

_i[2 The final remainder 

d 8,to is 42 X9+6 or 384^. 

_ 4 or 8 j. 

^.2,42 

jfio. 17J. ^Id. and 8 j. over. 


Examples XZX. 

l. Divide 

(!) A**.!!. I3<i. Zp. by 2 ; Afr. 393 - *40- 4 p- by 7 ; 7?jr.328, 15a. 4p. by 5. 

(2) AV.5161. 9fl. 4p. by 3 ; /?j. 440. 5a. 6p. by 9 ; 7?r.436. 5a. 4p. by 11. 

(3) /v’r.5392. la. 4p. by 8 j /?j. 576. 8a. by 12 ; A’j.1721. 7a, lop. by 14. 

(4) £26. 15J. by 2 ; £Z7 i6s. Bid. by 9 ; ;^6r4, 2r. 6Jrf. by 7. 

(5) £ 79 ' * 3 -^* by 12 ; ;5i47. iir. 6 ^ 4 . by 15 ; j^95. 2r. 3jaf. by 11. 

(61 ;C24i. 8 j. 8ld. by 63 ; ;^i99o. lor. gd. by 42 ; £7$. is. by 45. 

(7) Aj.8370. 15a. separately by 17, 51 and 126. 

(8) ^jf.12342. 12a. 2p . 19, 59 and 325. 

(9) A?j. 3253. 15a. . 23, 87 and 712. 

(lo) ;^I302. i8r. by 144 ; ;^89o. i2v. 6d. by 125. 

*4n) £75’ 6r. 4W-by 103; £4718. I4r. 8^^ by 132. 

<i2) £ 7549 - » 7 i. by 859 , £ 77573 - i8r. 9!^^- by 4578. 

3. Divide by the short method ; — 

(0 £239- W’ 4l<^- separately by 2, 3, 4, 5, 6, 7, 8, 9» iOi h and 12. 

(2) /?x.io88. 12a. separately by 2, 3, 4, 5, 6, 7» 8, 9, 10, 11 and 12. 

(3) ;?f.i 877 - 7 a- 4 P’ by 14 ; Rs.27$7. 90. by 18 ; Rs.7022, za. by 20. 

'4) £623- SJ- 41 ^- by 13 ; £3*8. loi. 7 d . by 14 ; £139- » 3 >y* by 16. 

3 . Divide by using factors ;— 

(I) ifr.517. iia. 4#. by 35 ; .^J.34. na. by 45 ;yRj.3868. 3a. 6/. by 99. 
^2) ^J.3639. 14- (ip' by 8“i ; /Pi.3191. 6«. by 132 ; 8a. 14^ 

; (3) ;C 579 * >8^- by 45 's £« 3 * 8 - brf. by 56 5 £453* lu. fifii by 77^ 

JiPl £374* I'w- 3 <^' by 10^ £576- 3 ^- by 1^3 £386. i 6 j. 5^^: 99,x \ 

i • Divide ^ 

<i> i?i.262$. ifl. Zp, by la (2) £176, ibfe 84 by 10. 

<3) ^r.339S- 4 ^* by 100. <4) £73. m. it 4 ^ too. 


7 
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\ 

(s) 4876. 2s. iid by 100. (6) i!?.r.ii5i. 9a. 2^. by ioc». 

(7) *9658. 17-f. 3 |rf* by 1000. ( 8 ) i?j. 4579 . 2a. 8p. by 400. 

(9) by 8 to ; /if.3625 by 6000 ; /?j.ii375 by 2400. 

<io) ;<Ci556. ss. by 3600 ; ;^5i3. 8j. gd by 3100 :42559. 7 ^- 6d by 18900. 

5. Divide :— 

'^(1) iPj.73298. 3a. 8^. separately’.by 842, 912 and 8317. 

(2) i?x.84566. 2a. 8^. ... ,... 392, 573 and 7856. 

^'^(3) /fJ. 56789. 15a. 8^ by 9357. n*”'U> /?f.98767. 50. 2/. by 10048. 
(5) £6oit6s6. 5x 8i<^ by 2331. (6) ;£ 467325 - iw* by 2803. 

(7) 4530866. 17J. 6d. by 2772. (8) 44420895. os. sfd by 3001. 


6 . Find, to the nearest pit or farthings the result of dividing 


(I) .^1.33. ga. 4 p. by 9. 

A <2) i?f.5ii. 8a. sP by 97. 
(3) ^j.29. lOfl. 3p. by 31. 

£iSo- 4s. gd. by 12. 
(5) jC74* 6#. lold. by 23. 


\ N (6) i?j.2684. 2a. gp. by 241. 
(7) /?j.523. 6a. 8p. by loo. 
-'^8) £\8t7. i6j. 84i/. by 407. 
(9) jf*Si04. 191. id.hy 100. 
*V(io) 42160. x8j. iid.hy 1000. 


7. If Rs. 2J3T. ga. be equally divided among i8 people ; how 
much will each receive ? 


A man spends i?5.56ii. 14a. in a year of 365 days; how 
mneh does he spend in a wepk of 7 days ? 

/ 9 . After buying 15 books I have £2. 15J. 7\d. left out of £y. 
What was the price of each book ? 

10 . The cost of 720 goats is Rs.yi2. 8a.; what is the cost of 
each goat ? 

11. 205 sovereigns, all equally light, are worth 4201. 15s. si^d.; 
find the worth of each. 


12 . A cattle-dealer bought ii cows at Rs.S. aa. each ; after 
spending Rs.26. 4a. in feeding them, he sells 3 of them fur /is.is. 4a. 
each ; at what price must be sell each of the others to gain Rs,2$ 
by the bargain ? 


151 . IVAen the divisor is a compound quantity of the same 
kind as the dividend. 

Rule. Reduce the dividend and the divisor to the same 
denomination, and then proceed as in Simple Division. * 

Ex. 1. Divide/?J. 113. I4fl. 6p. by./?jr.i2. 100. 6A 
% /?r.it3 14a. ^.••2 i870/>. ; Rs.12. lO'i. 6^««243q^. 

the quotient required21870+2430->9. Ans. 

•..aw 

Ex. 2. How many cricket balls each yvorth 51. y^d. can 1 buy^^ 
wiA £134. 14s. 4\d. 

£134 W- 4ld:«*i29330F » 5^ 7ir^--276y. 

',,the^umber of bdlis^ 129330+479 . 
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Siamples XXZI. 

1. Divide :— ^ 

<i) Rs.jys, 9ci. 4^. by Re.i. iia Bp .. ^^.854.213. Sp. by Rs.20. 15a. 4p 

(2) Rs.4sB. *ja. by Rs.t. Sa. 8p .; i7j'.4oi2. 2a. by Rs.2$. iia. t 

(3) £28. 2s. 6(i. by I2J. 6d. ; £150. ys. $d. by 3|</. 

^ (4) £286. 3f. 2d. by £1. iij. lid. \ £144. 13J. ii)^. by 9J. < 

(5) /?i.2283i. la. 6p. by Rt.66. 2a. lop. ; £4808. 145.1^ £7. 8x« Sd. 

(6) ^i.200157.8a. lop, by Rs.576. 13a, 2p .; £131. 4J« by loi. 7|a ' 

8. How often 1$ 

)*< 

(1) i?j.76u. 6a 8/. contained in /?i.6843. I2a. ? 

(2) Rs.i 12U lop ./?! 2771. iia. 65?^. ? 

(3) Rs.2. 15a. 4p. .^^2366. lOOy ? 

' (4) £35 7 \d .£9961. 7'f- ^id? 

(5) £2579- old. .£399745- 9-f- 8i^/? 

3. P'lnd the quotient and the remainder in the division of :~ 

(1) Rsg^oy. 15a. lop. by Rs.26. 5a. 2p. 

(2) Rs 1^25. iia. 9^ by Rs 55. 10a. Bp. 

(3) £568. 13^. Bd. by £i 8r. (id. 

(4) £339- 141- 7l^- by £4. 11^. 

' 4. How many dollars worth 41. each must be given in 
exchange for £235 lor. ^d ? 

' 6' To huw many persons msLyRs.607. 12a. be distributed giving, 
Rs.46 12a. to each ? 

6. How many hats each costing £1. 2s. 3|//. can be bought 
for £134. 17^* iid. ? 

7. How many cows at ^1.108. la/x. each can 1 buy with the 

proceeds of selling 87 horse-) at 4a. each ? 

- 8. How many days must a labourer work at 2S. i|i£ a day 
to earn £51 ? 

9. 1 buy a number of books at 2t. 9\d. each and sell them 
at 3t. ^d. each. If I thereby make a profit of £2, 4^.1 how many 
^ooks must I buy. 

10. 1 buy 60 gallons of wine at £t. 3s. 6d. a gallon and £|« toe, 
is grtined by selling it at £1 2s, 6d. a gallon. How mnch water 
4s added ? 

11. MEASURES OF WEIGHS 
161. Indian Baiar Weigiil 

4 Sikis make I Voln 

5 Sikis « M I Kancha 
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MATRICULATION ARITHMETIC. 


4 Kanchas or 5 Tolas make i Chhatak (cA.) 

4 Chhataks „ i Poa 

4 Poas or 16 Chhataks „ 1 Seer (sr.) 

5 Seers „ i Pasari 

8 Pasaris or 40 Seers „ i Mamid (md.) 

The weight of a rupee is called a toh, A seer»80 tolas. 

49 Bazar maundsM54 Factory maunds. 

Bombay Local Wkight. Madras Local Wkight. 

4 Dhans make 1 Ratika 180 Grains make i Tola 

8 Ratikas „ i Masha 3 Tolas „ 1 Palam 

4 Mashas „ 1 Tank 8 Palams „ i Seer 

72 Tanks „ i Seer 5 Seers „ i Vis 

40 Seers „ i Maund 8 Vis „ i Maund 

20 Maunds „ 1 Kandi. 20 Maunds „ i Kandi. 

49 Bazar maunds«■ 144 Bombay maunds. 175 Bazar maunds^ 
576 Madras maunds. 25 Bombay maunds^zS Madras maunds. 

V 153. English Standard Weight. {Avoirdupois.) 

16 Drams (dr.) make i Ounce (oz.) 

16 Ounces „ i Pound (lb.) 

28 Pounds ‘ „ I Quarter (qr.) 

4 Quarters or 112 lbs. „ 1 Hundred-weight (cwt*) 

20 Hundred-weights „ i Ton. 

I Stone«"i4 ; i Centala>too lbs. 

A stoneof butcher's meat —8fts. ; A sack of flour —280 lbs. 

A sack of Coal —2 cwt. A barrel of „ **196 tbs. 

A barrel of Gunpowder =ssioo!bs. A peck of „ «*i4lbs. 

A Pack of wool =s24otbs. A quartern loaf ■•4 lbs. 

A Firkin of Butter —Sbfts. A pocket of Hops a* 168 tbs. 

A Great Pound of Silk ■*24 oz. Two Fodders of Leads»39 cwt. 

A pound (Avoirdupois)—7000 grains (Troy) ; 7 Bazar maunds 
— 576lb8. (Avoir.) ; i Bombay maund—28Ibs. !Avoir.) ; 1 Madras 
maund<-2$ fts. (Avoir.); 3 Factory maunds — 2 cwt.; 35 seers■•72lbs. 
(Avoir.) 

The Jeweller’s Tables- 

Indian Jeweller's Weight. English Troy Weight, 

4 Dhans make i Rati (ra.) 24 Grains (gr.) make i Penny-weight 

6 Ratis „ I Anna (a.) (dwt.) 

8 Ratis ,, I Masha {ma,) 20 Penny-weights „ I Ounce (oz.Tr.) 

«TotforBh«i ..•|Po.nd(tb.Tr> 

I Tola*" 180 grs. Troy? i Bazar maund - loolbs. Troy; 1,pound 
-52 tolas ; a Cam/—3I grs. (for weighing diamonds). 

(Crirfd, silver, jewels and precious stones are weighed by the 
Troy weight). 
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Measures of Weigrht for Medicines. 

Bkngal Physicians’ Weight. English Apothecaries’Weight. 
4 Dhans make i Rati 20 Grains make x Scruple (^) 

10 Ratis „ i Masha 3 Scruples „ i Dram (?) 

8 Mashas „ 1 Tola I 8 Drams „ i Ounce if) 

12 Ounces „ i Pound (lb) 

[The Apothecaries’ weiji^ht is now out of use, except in selling 
drugs by retail]. 

I44lbs. (.'\voir.)* I75lb3. (Troy or Apoth.); 1 lb. (Troy or Apoth.) 
*■ 5760 grains ; i ft (Avoir.)= 7000 grs. Troy; i ft. (Avoir.)+the 
weight of a double-pice (200 grs.) = half>a-seer. 

Note. The term ‘carat* applied to gold has a relative meaning 
only ; any quantity of pure gold, or of gold, alloyed with some other 
metal, being supposed to be divided Into 24 equal parts, called carats ; 
if the gold be pure, it is said to be 24 carats hne ; if 22 parts be pure 
gold and 2 parts alloy, it is said to be 32 carats hne. 

Standard gold is 12 carats fine ; Jetijeller^s is 18 carats fine* 

Ex. I. Reduce I4cwt. 3qrs. 24lh3. to ounces^ and 32250 kanchas 
to maunds. 


cwt. qrs. lbs. 

(2; 


*4 3 24 

4)32250 kan. 


4 

r 6) 8062 ch... 

... 2 kan. 

59 qrs- 

4iO) 50,3 sr ... 

,.. 14 ch. 

28 

12 md.... 

....23 sr. 


1676 fcs. 

16 

26tS 16 oz. A ns.* 


the result** 12 mds. 23 sr. 14 ch. 2 kan. 


£x. 2. Reduce 425095 grs. of gold to lbs. &c., and iika. 13 mds. 
3 VIS 5 palams 2 tolas to tolas (Mad.). 

(]) (2) ka. md. vis pa. tolas 

i 8’^®* * ‘I *3 3 5 2 

t 6)ib62‘73*..3 ] 7 grs. , 

2,0) 17712 dwts. I J 233 mds. 

12)^ oz.12 dwts. 1 ? 

73 fts.9 02. **^^7 vis 

_j 4 o 

7468 s palams 


the result ** 73 fts. 9 oz. 12 dwts. 7 grs. __ .3 

' 224057 tola&i Am, 
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BxAmples XXXII. 

{Indian Bazar and Avoirdupois Weights.) 


1 . Redace (i) to kanchas and (ii) to tolas :— 

(i) 20 mds. 13 sr. 7 cb. J 12 mds. 15 sr, 10 ch. •'**75 mds. 32 sr. 15 ch- 
‘ f2) 46 mds. 25 sr. 12 ch.; 25 mds. mds. 12 sr. 8 cb. 

8 . Reduce to kanchas :— ^ 

^ (1) 30 mds. 27 sr. 12 cb. 2 kan. ; '45 mds. 30 sr. 8 ch. i kan. 

^ ^2) 210 mds.^ 15 sr. 2 ch. 3 kan. • 220 mds. 17 sr. 3 kan. 


T" 3. Reduce to maunds &*c. ^ 

4123000 kan. ;V^o 205676 kan. ;''i5025276 tolas ; 4876235 poas ; 
4320578 ch. 4362508 tolas ; 782504 poas, 

4. Reduce to tolas 

2mds. 5 vis 4sr. ; 5 kan. ismds. 4vis ; 8kan. I4mds. 7 vis spalams. 


5 . Reduce to dhans :— * 

2 mds. 14 sr. 57 ta.; 8 kan. 16 mds. 25 sr. 55 ta. 3 m.; 10 kan. 
fo mds. ; 39 sr. 16 ta. 3 m. 2 rat. { 

6. Reduce 156728306 tolas to kandis ; 460879025 dhans to 
kandis ; 786250 tanks to kandis ; 4586 seers to kandis. 


7. Reduce 

<i) If cwt. 2 qrs. 17 lbs. 15 oz. to ounfes ; 3 cwt. 13 tbs. to ounces. 
^2) 6 tons 5 st. to ounces ; 4 tons 15 cwt. 2 qrs. 12 lbs. io pounds. 


8. Reduce to drams :— 

(i) 2 tons 10 cwt. I qr. 2 tbs. 3 oz. 3 drs. • 3 tons 14 cwt. 3 qrs. 
35 fts. II oz. 9 drs. ; 3 tons 3 qrs. 3 oz. ; 27 lbs. 


9. Reduce to cwt.y &*c. :— 


(1) 87654 tbs. } 378539 oz. ; 1693539 drs. ; 65437 drs. 

(2^ 2345820 drs. ; 1008001 oz. ; 237023 oz. ; 59653007 st. 
v'3) 21633 flte. » >773985302- ; 5390054613. j 713969416 drs. 


. 10 . Add together 

^J. V 



sr. ch. 

'v(a) 

mds. 

sr. 

ch* 

kan. 

^ 3 ) 

mds. 

sr. 

ch. 

kan 

*5 

>0 5 


65 

10 

10 

2 


IIS 

30 

7 

I 

110 

12 3 


72 

IS 

8 

2 


202 

27 

10 

2 

”5 

20 12 


102 

14 

10 

3 


3*3 

15 

12 

3 

97 

27 >5 


125 

30 

13 ^* 

2 


222 

9 

5 

2 

102 

IS 7 


207 

3 * 

IS 

I 


313 

32 

14 

3 


<4) tons cwt. 

qrs. 


oz. 

(S) cwt. 

qrs. 

tbs. 

oz. (6) tons 

cwt. qrs. 

lbs. 

16 

0 

3 

5 

IS 

3 * 

2 

15 

12 32 

12 

2 

as 

8 

16 

0 

0 

14 

47 

0 

as 

7 18 

15 

0 

.20 

28 

8 

I 

27 

6 

S 

3 

17 

10 23 

lO- 

1 

16 

. 410 

6 

3 

14 

11 

23 

J 

19 

15 14 

18 

1. 

27 


>7 

0 


ii 

1 

2 

10 

8 25 

4 

0 

3 




18 

13 

. 9 

3 

0 

14 3 I_ 

12 

2 

19 
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11 . Perform the operation of subtraction in the following 

(i) mds. sr. ch. ^(2) mds. sr. ch. kan. \ (3) mds. sr. ch. kan. 

530 10 12 672 12- lo o 427 10 10 i 

15 *27 24 _H 3 212 2S 14 3 


<4) cwt. qrs. lbs. (5) tons cwt. qrs. lbs, 
47 o 12 75 7 I 16 

32 3 22 41 14 2 19 


(6) cwt. qrs. B>s. oz. 
112 2 23 8 

59 o 27 w 


12 . Multiply 

(1) no mds. 20sr. 12 ch. separately by 24, 36 and 72. 

(2) 225 mds. 22 sr. 13 ch. 2 kan.144, 126 and 360. 

(3) 20 tons 3 qrs. 12 lbs. .132 and 143. 

(4) 25 tons 18 cwt. 2 qrs. 15 ft»s. ... ^ ... 144and 1728. 

(5) 8 tons 87 13 drs. .t8, 29, 47 and 133. 

la Divide:- 

<i) 252 mds. 10 sr. 12 ch. separately by 63 and 84. 

(2) 1230 mds. 22 sr. 15 ch. .*112 and 336. 

(3) 3125 rads. 10 sr. 10 ch. 2 kin. ... * ..*4.167 and 4008. 

(4) 48 tons 17 cwt. 3 qrs. 27fbs* i oz.9, 17 and 500. 

(5) 30 tons 15 cwt. 2 qrs. 15 lbs.144 and 864. 

(6) io6r cwt. 2 qrs. by 37 cwt. 3 qrs. 18 fts.: 89 cwt. 22 lbs. by 3 cwt. 
I qr. 6lbs.;404mds.35sr. 2ch. 2 kan.by23 rads. 32 sr. lo ch. 2 kan. 

lA. If 41 cwt. cost ;^53. loj. y\d., what is the price of a cwt. ? 

15. A chest of tea weighing i cwt. 1 qr. 15 !bs. cost ;^22. 8r. 10^ 
what is the cost of 1 lb. ? 

16 . At a school feast the children on the average ate 9 oz. of 
cake a piece, and 8^4 lbs. 6 oz. of cake were eaten ; how many children 
were there in the school ? 


(Indian JiweUef^s and Troy Weightsli 

1 . Reduce to dkans :— 

25 toias rom. 4 r. 3 dh.; i|o tolas 14 a. 5 r.; 162 tolas 13 a. 3r. 3 dh. 

2 . Reduce to tolas ; c 

56430 dhans ; 5342C ratis ; 37484 dhans ; 3245S ratis. 

8. Reduce to gr€dns • 

^1) 12 lbs. TO oz. 15 dwts. 14 grs.; 15 fts. xi oz. 17 2rs>; 9 Ihs. 18 dwu^ 
< 3 ) x6*lbs. Troy ; 9 oz. 17 dwts. 22 grs.; 165 oz. 280 grs. 

A. Reduce to lbs, etc, (Troy), :— 

<3600 grs.; 146320 grs.;400903dwts.;6739rO&;^3521 grs. ... 
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5 . Add together - 


(i) tolas 

m. 

r. 

dh. (2) tolas 

a. 

r. 

dh. 

(3) fts. 

oz. 

dwts. 

grs. 

45 

10 

7 

3 

47 

10 

3 

2 

64 

II 

16 

14 

63 

8 

6 

2 52 

9 

2 

1 

21 

10 

12 

13 

58 

9 

w 

5 

I 65 

8 

5 

3 

2 

0 

I 

16 

62 

II 

tm 

/ 

3 

77 

13 

4 

0 

12 

10 

0 

18 

39 

8 

4 

2 

82 

14 

5 

J 

24 

11 

12 

0 

112 

6 

,„ 3 , 

* 75 

12 

4 

0 


1 

0 

I 


6 . Perforin the operation of subtraction in the following :— 

(t) tolas m. r. dh. (2) tolas a. r. dh. (3) oz. dwts. grs. 
530 842 579 11 3 2 81 10 9 18 

327 _I2 6 3 _i 4^ 5 3 II 12 _ 19 

(4) lbs. oz dwts. grs. (5) fts. oz. dwts. grs. (6) tolas a. 1. dh. 

225 8 14 15 13, o 7 18 4^>7 10 3 o 

167 ii 18 19 II r I 15 23 279 13_5 2 

7 . Multiply :— 

(1) 115 tolas 7 m. 5 r. i dh. separately by 72 and 80. 

(2) 210 tolas 10 a. 2 r. 2 dh. .132 and 143. 

(3) 22 tbs. 7 oz. 12 dwts. 20 grs. ... 64 and 96. 

(4J 83 lbs. 17 dwts. 5 grs. .26, 131 and 257. 

8 . Divide :— 

(1) 1125 tolas 8 m. 6 r. 3 dh. separately by 132 and 144. 

(2) 1020 tolas 12 a. 4 r. 2 dh. . 172 and 516. 

(3) 606 lbs. 4 oz. 15 dwts. 20 grs. ... '*'13* and 500. 

(4) iiotlj'. 10 oz 14 dwts 16 grs. ... ... 136 and 272. 

(5) 2025 lbs. 2 oz. 18 dwts. 8 grs. by 5 lbs. 6 oz. 280 grs. 

9. If 28 lbs. 9 oz. of gold be worth ;^I343. lojrf., what is 
the worth of i ounce ? 

10. A certain number of forks, each weighing 3 oz. 5 dwts. and 
double that number of spoons, each weighing 3 c /. 10 dwts. are 
made out of 10 bars of silver, each weighing 3 lbs. 5 oz. : find the 
number of spoons. 

{Native Physicians^ and Apothecaries'' U'eij^hts.) 

1. Reduce to dhans :— 

25 tolas 6 m. 8r. 3 dh. ; 32 tolas 5 m. 9 r. 2 dh.; 8 tolas 7 m. 5r. 2 dh. 

2 . P educe to tolas :— 

1224 ratis • 13200 dhans ; 426507 dhans ; 2406 ratis. 

8* Reduce to f[rains 

3 fts. 5 ? 19 SI'S*; 2 lbs. 4 drs. 2 scr. ; 18 Jbs. 2 oz. 4 drs. 2 scr. 12 grs. 

I. Reduce to pounds^ &*€. :— 

270083 grs, ; 26984 9 j 92200 grs.; 51960 grs. ; 17599 grs. 
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5 . Add together 


tolas 

m. 

r. 

dh. 

(2) oz.: 

drs. 

scrs. 

grs. 

(3) 


Z 

d 

grs. 

25 

7 

8 

3 

II 

4 

2 

11 

15 

3 

5 

1 

17 

32 

5 

7 

2 

lO 

3 

0 

4 

18 

10 

6 

2 

5 

49 

7 

5 

2 

16 

0 

1 

14 

20 

9 

1 

2 

12 

55 

3 

6 

I 

10 

0 

1 

16 

25 

7 

3 

0 

18 

60 

6 

5 

3 

6 

2 

2 

18 

36 

5 

4 

t 

.14 

79 

4 

6 

2 

14 

5 

1 

0 

26 

8 

6 


15 


6. Perform the operation of subtraction in the following :— 

(i) tolas m. r. dh- (2) ths. oz. drs. scrs. grs. (3) lb*, f S ^ 
125 6 3 o 28 7 T 2 4 75 7 3 o 

58 762 T2 82 I 12 49 _L 0 6 2 

7 . Multiply : ~ 

(1) 32 tolas 6 m. 8 r. 3 dh. separately by 132 and 143. 

(2) 45 Ihs. 7 oz. 3 drs. 2 sets. 8 grs. ... ... 16 and 64. 

(3) 7 tl>s. 6 3 14 grs. ... ... 53, 71 and 2500. 

8 . Divide 

(1) 65 tolas 7 m. 6 r. 2 dh. separately by 72 and 81. 

(2) 120 lbs. 90/.. 5 drs. 2 scrs. 12 grs. ...* ... i2oand 132. 

(3) 270 lbs. 5^ 6 3 2 scrs. ... ... 46, 53 and 1000. 

(4; 7 lbs. by 2 3 2 9 and 1234 lbs. 68 ^ by 44 fts. 23 

9 . How many pills, each containing 6^ 2 grs. can be made out 
of 2 lbs. 11 5 6 3 of rhubarb ? 

154. To convert Jrom one system of 'iceights to another. 

(l) To convert Indian weight into Troy, multiply the weight in 
tolas by 3 and divide by 8; the result will be the weight in os. Troy. 
Or multiply the weight in tolas by 180 ; the result will be the weight 
in grains Troy. 

Conversely, to ^nvert Troy weight into Indian weight, multiply 
the weight in oz, Troy by 8 and divide by 3 ; the result will be the 
weight in tolas. Or divide the weight in grs. Troy by 180 > the 
result will be the weight in tolas, 

12) To convert Indian weight into .-^voir., multiply the weight 
n chhataks by 9 and divide by 70 ; the result will be the weight in 
lbs. Avoir. Or multiply the weight in seers by 72 and divide by 
35 ; the result will be the weight in lbs. Avoir. Or multiply the 
weight in maunds by 36 and divide by 49 ; the result will be the 
weight in cwts. Avoir. 

Conversely, to convert Avoir, weight into Indian weight, multiply 
the weight in fts. Avoir, by 70 and divide by 9 : the result wiil be the 
weight in chhataks. Or multiply the weight in !bs. Avoir.‘by 35 and 
divide by 72 ; the result will be the weight in seers. Or multiply the 
weight in cwts. by 49 and divide by 36 j the result will be the weight 
un maunds. 
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(3) To cooverl ibs. Avoir, into Troy, multiply the weight in fts.. 
Avoir, by 7000 ; the result will be the weight in grains Troy.. 
Conversely, to convert Troy weight into Avoir., multiply the weight: 
In lbs. Troy by 144 and divide by 175 ; the result will be the weight* 
in lbs. Avoir. 

(4) As the weight in grains of both Apoth. and Troy weights is< 
tl^ same, therefore the one may be taken for the other. 

Ex. /. Convert 9 cwt. 3 qrs. 6 Ibs. into Indian weight. 

9 cwt. 3 qrs. 6 lbs. = 1098 lbs. aBio98R7o-«>9ch.«>854o ch. 

— fmds. 13 sr. m ch. Ans. 

Ex. Convert 6 mds. 26 sr. 14 ch. into cwt. etc.^ (Avoir.) 

6 mds. 26 sr, 14 ch. —4270 ch.*4270x9+708)8. Avoir) 

— 549 ft>s. —4 cwt. 3 qrs. 17 Ibs . Ans. 

Ex. 3, Reduce i cwt. 2 Ibs. (Avoir.) to Troy weight. 

I cwt. 2 lbs. ■*114 Bis *-114x7000 grs. Troy«-798000 grs 
— 1^8 fbs. 6 oz. 10 dwts. Ans. 

Examples ZXZIII. 

1 , Reduce to tolas :— 

1440 grs. ; 7 ibs. 7 oz. 17 dwts. 12 grs. ; 16 ibs. 6 oz. {2 oz. 5 dwts. 

3 . Reduce to grains (Troy) :— 

(1) 16 sr. 8 ch. ; 25 sr. 14 cb. 3 tolas ; i md. 5 sr. 14 ch.; 4 vis> 
15 paiams 2 tolas. 

(2) 8 tons 8 cwt. 98 ibs. 3045 grs.; 425 tons 19 cwt. 100 lbs 
15 oz. 200 grs.; 1 cwt. 1 qr. 25 ibs. 

8- Reduce 20 lbs. Avoir, to Troy weight ; 16 dwts. to Apoth. 
tMXghti 5 drs. Apoth. to Troy weight ; 525 Ibs. Troy to mds.^ sr.^ &r*c. 

4. Reduce 96 tolas to oz. ; 37400157 grains Troy to- 

(Madras) mds.^ vis.t &*c. ; 309432159 Ibs. Avoir, to mds.., sr.^ &*e. 

6. Reduce to maunds., sr.^ &*e.: — 

14 cwt. I qr. 24 Ibs. ; 10 cwt. 3 qrs. 20 Ibs. ; 3 tons 12 cwt. r qr, 
8 Ibs. ; 3 tons 19 cwt. 8 lbs. ; 4 cwt. 3 qrs. 8 ibs. 

6. Reduce to ions, cwt., Sr»c. :— 

7 mds.; 15 mds. 38 sr. 12 ch. ; 9 mds. 7 sr. 8 ch.; 10 mds. 20 sr. *» 
S 3 mds. 15 sr. ; 21 mds. 35 sr. 

7. Reduce 1137 ibs. 6 oz. Troy to I6s. Avoir, ; 2 cwt. 3qrs, I7lbs. 
and 5 cwt. 18 lbs. 14 oz. to Troy weight. 

8. Convert 6 tons 10 cwt. 65 fbi. into Madras mounds ; 8 tons 

2 cwt. 9 |bs. into Bombay mounds ; 368 Bombay maunds and 140* 
Miulras maunds into tons, cwt., &*c. ^ 

.. 3 * Hdw many 2 Ibs. packets of tea can be made from a chest 

^ghing^ cwt. 3 qrs. r6 ms. ? 
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10 . Each ton of ore obtained from a gold mine yields on an 
average 2 oz. i dwt 15 grs. of fine gold. Hqw much fine gold will 
be obtained from 293 tons ? 

11 . How many coins each weighing i oz. 8 dwt. can be made 
of 770 lbs. of metal ? 

13 . A truck is loaded with 120 sacks ; each sack weighs 7 sr* 
10 ch.} and contains 84 seers of grain. What is the weight of the 
whole in maunds and seers ? 

13 . How many pounds Avoir, are equal to 175 !bs. Troy 

14 . Multiply 88 ka. 12 mds. 16 sr. (Bombay) separately by 99, 
66 and 144 • and 4 ka. $ mds. 15 sr. by 3268. 

15 . A .train consists of 29 trucks of equal'weight ; 9 of them 
weigh 53 tons i cwt. 1 qr. 3 ibs. What do the rest of them weigh ? 

10 . Convert 2 qrs. 16 fbs. into seers , 10 cwt. i qr. 13 lbs. into 
maunds^ and 15 lbs. 2 oz. $ dwts. 20 grs. into lbs. Avoir, 

17. Express 576 lbs. Avoir as fcs. Troy^ 58 lbs. 4 oz. Troy as 
lbs. Avoir.^ and 16 dwts. 16 grs. in Apoih'Wdi'ht, 

18 . Reduce 9720 grs. Troy to tolas and find how many lbs. are 
there in 12288 tolas ? 

19 . How many times is a weight of 6 tons 7 cwt. 27 lbs. 5 oz* 
contained In 159 tons i cwt. 10 lbs. 13 oz. ? 

20 . What is the whole weight of 217 waggon loads, each 

containing 3 tons 13 cwt. 3 qrs. 13 Ibs. ? 

21. 797 tons 19 cwt. 2 qrs. 14 tt>s. is divided among a certain 

number of people, so that each receives 5 tons 3 cwt. 2 qrs. 15 Bbs. 
How many of them were there ? 

23 . 84 poor men have distributed equally among them 252 mds. 

10 sr. 12 ch, of rice ; what share will each receive ? 

23 . If 5 ka. 15 mds. 30 sr. of a certain article can be bought 

for a rupee, what quantity can be bought for 23S4 rupees ? 

24 . 21 tons 3 cwt. 1 qr. 17 lbs. 5 oz. 8 drs. of rice are to be 
packed in bags of equal size. How many bags will be required if 
each hold 24 lbs. 6 oz. 8 drs. ? 

25 . Reduce 2457600 dhans to maunds. 

26 . Multiply 109 ka. 13 mds. 6 sr. (Madras) separately by 72,. 
35 and 750 ; and 5 ka. 15 mds. 30 sr. by 4503. 

27 . Divide :— 

(1)6 mds. 6 sr. 27 ta. (Bombay) by 73. 

(2} 311 ka. 10 mds. 36 sr. 4 palams (Madras) by 505. 

UK. Divide 64 ka. 7 mds. la sr. by 15 mds. 13 sr. (Madras). 

29 . Divide 160 ka. 10 mds. 39 sr. by 1$ mds, 3 sr. (Bombay). 
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30 . If Standard gold contained 12 parts of pure gold to i part 
of copper, and 247 oz. Troy were coined into 9^ sovereigns • what 
would be the weight of pure gold in a sovereign ? 

31 . How many bars of gold each weighing 5 oz. 13 dwts. 21 grs. 
can be made out of a bar weighing 88 %s. 8 oz. 14 dwts. 15 grs. ? 

32 . Find the weight of 73 iron bars, each weighing 17 cwt. 

2 qrs. 19 fbs. 5 oz. 

33. How many bars of iron each weighing 11 lbs. 10 oz. 11 drs. 
must be taken to make up a weight of 4 tons 8 cwt. 3 lbs. 6 oz. 15drs. 

34 . Express in Troy-wd^hi the weight of a silver dish weighing 

3 sr. 2 poas, and of 6 scruples of soda. 

35 . Which is the heavier, a pound of gold or a pound of 

feathers ? and by how much ? v 

Ill. MEASURES OF LENGTH. 


155 li^dian Lineal Measure. 


3 Yabs 

4 Angulis 

3 Mushtis 

2 Bi^ihats or 24 angulis 

4 Haths 

12000 Dandas or 8000 hiths 
4 Kros 


make i Anguli 

„ I Mushti 

„ I Bighat (s^an) 

„ I Hath or Cnbit 

„ 1 Danda or Dhanu 

„ 1 K»os or Kos 

„ I Yo-jan. 


‘ 156. EngliBb Lineal Measure. 


3 Barley coins (in length) make 
12 Inches 
3 Feet 
5| Yards 

40 Poles, or 220 yds. 

8 Furlongs, or 1760 yds. 

3 Miles 


}« 




n 


I Inch {tn. or i') 

1 Fooi(//.) 

1 Yard iyti ) 

I Rod, Pole (po.) or Perch 
1 Furlpng i/ur,) 

I Mile (//«.) 

I League Oea.) 


I yard»2 cubits i 1 Ilahi Gaj (N.-W..P.)— 33 in.; 1 Kros*=400o yds. ; 
I Karam (Madras)3 cubits ; 1 Kathi (Bombay)*9 4 ft.; i hall-yard 
* 1 ft. 6 in. 


Cloth Measure. 


In Bengal. 

3 Angulis make i Girah 

8 Girahs „ i Hath 

2 Haths or 16 girahs „ i Gaj 
IN Bombay. 

2 Angulis^ make 1 Tasu 

.24 Tasus " > „ 1 Gaj 


English. 

2{ Inches make i Nail (w/.) 

4 Nails „ 1 Quarter (pr.) 

4 Quarters „ i Yard. 

3 Quarters „ i Flemish ell 

5 Quarters „ i English ell 

6 Quarters „ i French ell 
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1 Naii<*i Girah ; i Bombay gaj (cloth-measure)May in.; 
I Bengal gaj*36 in.**! yard. 

Land Meainre. 


In Bengal. 
4 HcUhs make 
20 Kathas 
80 Hiihs 






English. 

2 Katha 25 Links make i Pole*or Rod 

I Bigha 100 Links „ 1 Chain 

I Rasi ’ j 10 Chains ,, i Furlong. 

In the N.-W. P., 3 Ilahi Gaj «• i Bans or Ganteh and 20 Bans** 1 Jarib. 
» The following measures are sometimes used :— 

I Inch5=72 points«i2 lines ; i Palm **3 in. ; i Hand«B4 in. (for 
measuring horses) ; i Span5=9 in. ; i Cubit»18 in. ; f Paces=2|[ ft. 
(military )•■ s ft. (geometrical); i Fathomsbft. ; i Cable’s length 
= 120 fathoms ; i Knot (nautical)—6080 ft. ; i Degree of Latitude 
=Co Knots- I Chain «4 poies=B22 yds. ; 80 Chains=i mile. 


157 - To reduce poles to yards, we have to multipiy by 5^ ; but 
since s\ yds. is 11 half-yards, we multiply the poles by 11, and divide 
the product by 2 In the converse operation, to divide by we 
multiply the yards by 2, and divide the product by n. The re¬ 
mainder in each case is half-yard, and note that i half-yd. is 1]^ ft. 
=•1 ft. 6 in. Also, in reducing miles and fftrlongs to yards, multiply 
by 1760 and 220 respectively, unless prevented by the form of the 
question. To reduce yards to miles, divide by 1760. 

Kote. I half-yd. «i ft. 6 in. Also i po.s=5 yds. 1 ft. 6 in. 


Ex. I. Reduce 9 mi. 4 fur. 23 po. 4 yds. 2 ft. 9 in to inches. 


mi. 

9 

8 


fur. 

4 


po. yds. 
23 4 


76 fur. 

40 

3063 po. 

II 

2)336^3 half-yds. 

16846 yds.-h 1 half-yd. 


ft. 

2 


m. 

9 


or 16846 yds. i ft. 

4 yds._ 2 ft . 

16851 yds. 1 ft. 

_3 

50554 ft. 

12 

606651 in. Ans. 


Ex. 2. Reduce 3126749 inches to 5 r*c. 


6 in. 
9 in. 


3 in- 


12)3126749 in- 

3j 260562 ft....5 in. /, the result 

86854 yds. **49 mi. 2 fur. 31 po. 7 half-yds. 5 in. 

2 = 49 mi. 2 for. 31 PO- 3 vds. i ft. 11 in. 

II) i737o8^half-yard8. 

40) ' 15791 P0...7 half-yds. (for 7 half-yds. - 3|yds. =3 yds. i ft 6 in. 
8) 394 fur...31 po- 

49mi...2 far. 
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Examples ZXXIV. 

if 

1. Reduce (i) to haths or cubits and (ii) to anguUs 

15 kros 1008 dandas ; 6 yojan 2 kros 1780 dandas • 20 bi. 
4 kdt. ; 35 bi. 15 kat. 3 cubits ; 10 kros 875 dandas 3 haths. 

2 . Reduce to goj^ &*c, :— 

34356 angulis ; 94605 girahs j 420367 angulis ; 7035 girahs. 

3 . Reduce to inches :— 

(1) 3 fur. 135 yds. 4 in.; 5 mi. 200 yds. 3 in.; 512 yds. 2 ft. 9 in.; 4 

(2) 2 mi. 7 fur. I5p^. i yd. i ft. 6 in.; 13 lea. 1 mi. 4fur. 37 po. i ft. 8 iti. 

(3) 31 mi. 4 fur. 115 yds. i ft. 8 in. ; 25 mi. 6 fur. 17 po 4 yds. 3 in. 

(4) 25 mi. 459 yds. 31 in.; 25 fur. 39 po. 3 yds. 2 ft. 8 in. 

4 . Reduce 7 mi. 5 fur. 32 po. 4 yds. to yards ; 2 lea. 2 mi. 7 fur. to 
yards ; 5 mi. 3 fur. 20S yds. i ft. to feet\ 15 mi. 5 fur. 31 po. to poles. 

5. Reduce to miles^ :— 


(1) 57383 yds. i 1847638 ft.; 268543 in.; 304935 ft.; 53628 ft. 

(2) 1081080 in. ; 331031 yds.; 517900 in.; 36090 ft.; 2000000 in. 

6. Reduce 1S3810 ft. to leagues ; 152017634 in. to miles* 

t 

7. Reduce:— 


(i) 20 yds. 3 qrs. i nl. to nails^ (2) 5 miles to fathoms. 

(3) 35 ells 4 qts. to nails. (4) 16 ells I qr. 3 nls. l in. to in. 

(5) 500 fathoms to yards. (6) 5 furlongs to fathoms. 

(7) 35 kros locubits. (8; 5 miles to links* 

(9) I gaj I hath 1 girah to angulis* (10) 16 haths 9 in. io jeet. 

8 . Reduce :— 


(1) 2897 m. of cloth to yards. (2) 567912 cubits to bigkas^ &^c. 

(3) 201494 jabs to dandas. (4; 74310 tasu to ^aj, &^c. 

(S) 25 kros to m lci sxtAyards. (6 76 miles to kros and haths. 
(7) I kros 1999 dand» i^gaj 1 hath 7 girahs 2 angulis to angulis. 


9. 

Add together 

• 





4 


( 1 ) yds. 

ft. 

in. 

(2} po. yds. 

ft. 

in. 

( 3 ) mi. 

fur. 

po. 

yds. 

22 

2 

7 

7 3 

I 

11 

14 

3 

17 

24 

54 

1 

9 

12 24 

2 

4 

23 

5 

33 

4 

67 

2 

10 

9 4 

0 

7 

37 

1 

24 

5 

8S 

0 

II 

2 3s 

1 

9 

43 

7 

31 


SL 

1 

-J 

10 1 

2 

_8 

75 

6 

|6 

2| 

<4) mi 

po. 

yds. in. 

(5) y<*s- 

qts. 

nls. 

(6) ells 

qrs. 

nls 

3 

84 

2i 7 

25 

3 

2 


35 • 

2 

3 

12 

1*3 

0 9 

37 

0 

3 


42 

4. 

5 

# 6 

0 

4} II 

54 

I 

I 


37 

2 

' 2 


44 

3 8 

42 -« 

2 

3 



4 

-J 
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10 . Perform the operation of subtraction in the following:— 

<i) mi. fur. po. (2) fur. po. yds. (3) mi. po. yds. (4) yds. qrs. nts. 
24 07 6 37 4 6^00 18 20 

II 5 S tO 4 l 3 37 2 | 8 3 3 


11 . Multiply:— 

<l) 5 fur. 78 yds. 2 ft. 7 in. by 56; 42 yds. 2 qrs. 2 nls. I y 40. 

(2) 13 lea. 2 mi. 6 fur. 25 po. separately by 42 and 97. 

(3) 2$ mi. 6 fur. 23 po. 3 yds. 2 ft. 8 jin. ... 5^ and 83. 

■'{4) 30 dandas i hath 7 girahs ... 4* 5 and 12. 

12 . Divide:— 

‘{1) 3179 lea. 1 mi. 5 fur. 16 po. by 46; 485 yds. 3 qrs. 3 nls. 2 In. by 11. 

(2) 47S mi. 6 fur. 19 po. 2 yds. i ft. 10 in. separately by 96 and 4397* 

(3) 679 mi. 7 fur. 125 yds. 2 ft. 6 in. ... xi and 12a 

(4) 275 dandas i gaj 4 girahs ... 3, 5,10 & 12. 

(5) 1027 mi. I fur. 6 po. by 17 mi. 5 fur. 27 po. 

13 . If 67 pieces of cloth measure 2335 yds. 2 qrs. 7 in., what 
•Is the length of i piece ? 

14 if a person complete a journey of 422 mi. 3 fiir* 38 po* 
to 37 days ; what distance does he travel per day? 

15. Find the aggrtnate of 4 kros 1 gaj i ha. 7 gir .; 5 kros 
1978 dan. 4 gir.; 2 kros 150 dan. 1 gaj i ha. 2 gir.; ii kros 25 dan. 
I ba. 5 gir. and 6 kros 1 gaj 3 gir. 

16 . How many lengths each equal to 9 po. 3 yds. x ft. 3 in. 
will make up i mile 6 fur. 26 po. 4 yds. 2 ft. 9 in. ? 


IV. MEASURES OF SURFACE. 


.158. . Land Measure in Bengal. 

30 Square cubits or Gandas make i Chhatak. 
i6 Chhataks „ 1 Katha 

20 Kathas „ 1 Blgha. 


In N. W. P. 


20 Kachvansi make 1 Bisvansi 
30 Bisvansi „ i Bisva 

20 Bisvas y, I Blgha 

In Bombay. 


. 39l Square cubits make 
20 Kathis 
20 Pands 
6 Bighas 
.30 Rukehs 


« 


11 


I Kathi 
I P<«nd 
I Bigha 
I Rukeh 
I Chahur 


In the Punjab. 

9 Sarsi make i Marla 

20 Marlas „ i Kanal 

4 Kanals „ x Bigha 

I 2 Bighas „ I Gbuma 

I In Madras. 

144 Sq. Inches make i Sq. It. 
2400 Sq. feet „ I Ground 

24 Grounds „ i Cawn^^ 

I 484 Cawok^ y,. I Sq. mile. 
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1 Bengal Bigha^oito sq. yds.; i N,>W. P. Bigha«3025 sq. yds. 
I Punjab Bigha* 1620 sq. yds.; i Bombay Bigban3927 sq. yds.. 
Also I Madras CawDy«-64oo sq. yds.B>4 Bengal Bighas. 


159 . EngUsli Square Veaaiure. 

144 Square Inches {sg. in.) make i Square Foot (.r$'. ft.) 

9 Square Feet „ i Square yard (sg.j^t/.) 

30^ Square Yards „ 1 Square pole 

40 Square Pules „ 1 Roud (r^.) 

4 Roods or 4840 sq. yds. „ 1 Acre {ac.) 

640 Acres » i Square Mile {sg. mi.) 

10,000 Sq. links make i Sq chain | 484 Sq. yds. make i Sq. chain. 

10 Sq. chain „ i Acre : 100,000 Sq. links...! Acre. 

A Rod of Brickwork«»272| sq. ft. A Rod of Building *36 sq. yds. 
A Square of Flooring, Roofing, &c.~ioosq. ft. A Yard of Land'B3oac. 
A Hide of Land** 100 ac. One sq. chains 10,000 sq. links. 

4oac.«»i2i Bengal Bighas; ^ac a-S N.-W. P, Bighas; 8iac.<«242 
Punjab Bighas ; 160 ac.»i2i Madras Cawnies. Also i sq, mi.=si936 
Bengal Bighas«Bio24 N.-W. P. Bighas —484 Madras Cawnies. 

160 . To reduce square poles to square yds., we have to multi¬ 
ply by 30J ; but since 30} sq. yds. is 121 qr.>sq. yds., we multiply 
the sq., poles by 121 and divide by 4. In the converse operation 
to divide by 30J, we multiply the sq. yds. by 4 and divide by I2f. 
The remainder in each case is qr.-sq. yds. and note that i qr.-sq. yd. 
is 2^ sq. ft. —2 sq. ft. 36 sq. in. 

Also in reducing acres and roods to sq. yards, multiply by 4840 
and 1210 respectively, unless prevented by the form of the question. 
To reduce square yards to acres, divide by 4840. 

Eote. I qr> sq. yd. —2 sq. ft. 36 sq. in.; 2 qr.-sq. yds. —4 sq. ft. 
72 sq. in.; 3 qr.-sq. yds. —6sq. ft. io8sq. in. Also i sq. po.—30sq. yds. 
2 sq. ft. 36 sq. in. 

Ex. I. Reduce 3 ac. 2 ro. 23 sq. po. 10 sq. yds. 3 sq. ft. 18 sq. in. 
to sg. inches. 


3 ac. 2 ro. 23 sq. po. 10 sq. yds. 8 sq. ft. 18 sq. in. 

J 

14 ro. 17646 sq. yds. 5 sq. ft. 126 sq. in. 


40 _? 

583 sq. po. 158819 sq. ft. 

121 144 ■» 12x12, 

4 )70543 22870062 sq. in. Arts. 

17635 sq. yds. 4 * 3 qr.-sq. yds. 
a 17635 sq. yds. 6sq. ft. 108 sq. in. 

10 8 18 


7646 sq. yds. ^ sq. ft. 126 sq. In. 
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£x. 2. Reduce 9532482 sq. inches to acres, 

12)9532 482 s q. in. 

y94373»~»6 ' \ . 

9) 66 197 sq. ft. 9 J 44 9 - 

7355 sq. yds...2 sq, ft. 

4 


I 


121 


( 


the result 


' I ac. 2 ro, 3 sq. po. 17 qr. 59. yds. 

2 sq. ft. 114 sq. in. 

I ac. 2 ro. 3 sq. po. 4 sq. yds. 

2 sq. ft 36 sq. in. 
17 qr. sq. yds. +2 ft. 114 sq. in. 


ii) 2942 o:qr. sq. yds. 

II) 2674.6 I 

4,0) 24,3 sq. po....i| 

4 * 6ro....3 sq. po. - lac. 2ro. 3sq. po. 4sq. yds- 5 sq. ft. in 
iac....2 ro. 


Examples XXXY. 

1 . Reduce to ^anefas or square cubits :— 

5 bi. 3 kat. 6 cb. ; 45 bi, 9 kai. 7 ch. ; 25 bi. 15 kat. 4 ch. 15 ga. ; 

» 135 bi. II kat. >425 bi. 17 kat. 13 ch. 17 ga. ; 29 bi. 17 kat. 

2 . Reduce to bi^has :— 

357628 ch. ; 10486 ga. ; 8326O75 sq. cubits ; 4675900 ga. ; 125720 ch.' 

3 . Reduce to kachvansi ;— 

24 b|, 15 bisv. ; 136 bi. 14 bisv. 17 bisvansi ; 86 bi. 7 bisv, ; 423 bi. 
10 bisv. 12 bisvansi 15 kachv. 

4. Reduce to square inches :— 

S sq. mi. 340caw ; 15 sq. mi. 285 caw. 12 grounds ; 25 sq. mi. 375 caw, 
20 grounds 1452 sq. it. ; 3 caw. 13 oianies 5 sq. ft. 

5. Reduce to sq. karam or sarsai 

36 ghm. I bi. ; 42 ghm. i bi. ska. 15 marlas ; 42 bi. 2 ka. 4 sar. 

6. Reduce to kathis 

63 7 pands 3 ka. ; 4 cha. 108 bi. 15 pands ; 42 bi. 112 ka. 

7 . Reduce 

(1) 246053 kachvansi to bi^has. f2) 34512876 kathis to bighas, 

(3) 43276850 sq. in. to cawnies. (4) 403207654 kathis to ckahurs, 

(5) 1130692 maaies to sq. miles. (6) 8740361 sq. sarsai 10 ghufuas. 

8. Reduce xosq. inches ; — 

(1) 17 sq yds. 8 sq. ft ; 3 sq. yds. 6 sq. ft 75 sq. in. ; 39 sq. yds. j 
54 sq. yds. 8 sq. ft. 104 sq. in. ; 3 ro. 17 po. 2i sq. yds, 8 sq. ft. 
'( 2 ) 17 ac. 14 po. ; I ac. 2 ro. 3 po. 4 sq. yds.; 3 ro. 22 po, 21 sq. yds, 

8 sq. ft. 116 sq. in. j 56 ac. 2 ro 25 po. 37 sq. yds. 5 sq. ft 73 sq. in. 
(3) 38 ac. 2 ro. 35 po. J 324 sq. po, ; 3 sq. mi.; 4 ac. 26 po« ; 42 ac, 

9 . Reduce to acres ;-~ 

<0 16553 sq, po. ; 13678 sq. yds.; 170184 sq, ft j 82973 sq. pa j 
895487 sq. yds. ; 2709437 sq. ft. . w 


8 
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(2) 123456789 sq. in. j 94501362 sq. in. ; 455462764 sq. in. ; 

72013512032 sq. in. ; 355433005 sq. in. 

10. Reduce :— 

(i) 14 ac. to s(/. /in/i’s. (2) 1803 ac. to S(/. miles. 

(3) 5200000 sq. yds. to sq. miles. (4) 428 sq. chains to sq. inches. 

(5) 5621 sq. po. to sq. chains. (6) 535 sq. miles to bi^has, 

11. Reduce {Bengal bigkas) :— 

5445 bighas to acres ; 2560 ac. tj bighas \ 9680 bi. to acres ; 

14400 ac. to bighas ; 7260 bi. to acres ; 92360 ac. to Hghas. 

12. Reduce : 629200 Bengal bighas to N.'W. bigkas ; 972c 
Bengal bighas to Punjab bighas ; 320780 Bengal bighas to Madras 
casanies ; 768000 N.- tV. P. bighas to Bengal bighas and 288000CO 
Punjab bighas to Bengal bighas. 



13 . 

Add together 

:— 


sq. ft. 



(3) 





(I) 

bi. 

ka. 

ch. 

(2 

) sq 

. yds. 

sq 

[. in. 

ac. 

ro. 

po.’ 


30 

15 

lO 



32 

2 


98 


29 


3 

28 


*9 

17 

12 



12 

8 

j 

[20 


35 


3 

35 


25 

18 

13 



19 

7 


47 


45 


0 

25 


3 * 

12 

15 



23 

6 

135 


17 


I 

20 


28 

8 

.9 



45 

7 


85 


i 9 _ 

.a 

2 

16 

(4)' 

ro, sq. 

Po’ q 

. yds. (5) 

ac. 

ro. po. Mj. 

yds, (6) 

1 ac. 

. po. sq. 

yAs. 

sq. 

ft. 

sq 

. in. 


74 ♦ 

19 

*5 

35 

I 

23 I 


25 

II 

0 


8 


23 


6 

34 

III 

9 

2 

15 2 

7 l 

36 

39 

II 


0 


136 


17 

0 

27 i 

II 

I 

24 1 

1 

7 

0 

27 


6 


0 


23 

39 

t6f 

42 

0 

35 

2| 

18 

20 

23 


7 


94 


u. 

Perform the following subtractions 

_ 






( 1 ) 

bi. 

kat. 

cb. 

(2) 

ac. 

ro. 

po. 


(3) ac. 

ro. 

po. 

sq.; 

yds. 

125 

8 

9 


96 

1 

19 


45 

I 

2« 

) 


25 i 

i 

il 

12 



29 


.30 


39 

_„ 3 _ 

i8_ 


27 | 


15* Multiply 

(1) 120 bi. 14 kat. 10 ch. by 49 ; 125 bi. 15 kat. 12 ch. by 154. 

(2) 17 ac. I ro. 31 po. by 72 ; 2ro. 27po. I5sq. yds. 8sq. ft. by 6 andby 10. 

(3) 37 ac. 3 ro, 19 po. 28 sq; yds. 4 sq. ft. 103 sq. In, by 8 and by 75.V 

16. Divide :— 

2S^ (i) 112 bi. 18 kat. 14 ch. by 99 ^^1539 bi. 15 kat. 7 ch. by 102. 

- (2) 82 bi. 16 kat. 12 ch. by 72 ; 130 ac. i ro. 28 po. by 120. 

(3) 854 ac. 3 ro. 27 po. 8 sq. yds. 8 sq. ft. 45 sq. in. by 9 and by 246. 

(4) 166 ac. 2 ro. 6 po. 30 sq. yds. 5 sq. ft. by 7 ac. 38 po. .17 sq. yds. 

. I sq. ft ^935 bi. 12 kat 12 ch. by 55 bi. 12 cb. 

17* How many allotments each equal to 2 ro. 5 po. 13 sq. yds. 
^ - 6 sq. ft* 108 sq. In. can be formed out of 158 ac. 2 ro. ao po. ? 
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18. A certain district contains 514164 ac. and another 95805 ac- 
How many sq. miles does the one contain more than the other ^ 

y. XKABUBES OF SOLIDITY. 

161. Bengal Heasure of Solidity. 

13824 Cubic Angulis make i Cubic Cubit or C. hath 

8 Cubic Cubits „ i Cubic yard. 

8 Cubic yards or 64 cub. cubits i Chouka. 

162. English Measure of Solidity. 

1728 Cubic Inches {cui>. tn.) make r Cubic Foot {cub, ft,') 

37 Cubic feet „ i Cnhio yard {cub. yd.) 

I Cub. hath»5832 cub. in. A Load of rough Timber*s4o cub. ft. 
A Load of squared Timbers* 50 cub. ft. A Ton of Shipping**42 cub. ft. 
A Stack of woodea 108 cub. ft. A Cord of woodasicS cub. It. 

Examples XXXVI. 

1. Reduce to cub* cubits 

42 choukas 54 cub. cubits ; 87 choukas 62 cub. cubits ; 

146 choukas 33 cub. cubits ; 144 choukas. 

3. Reduce to cub. in. :— 

24 cub. yds. 7 cub. ft. 144 cub. in. ; 18 cub. yds. 1274 cub. in.; 
12 cub. yds. 23 cub. ft. ; 23 cub. yds. looo cub. in.' 

3 . Reduce to cub. yds. 

200000 cub. in. ; 138297 rub. in.; 141721 cub. in.; 863005 cub. in. 

4. Reduce to choukas 

36248742 cub. cubits ; 4308756 cub. cubits; 863097 cub. cubits. 

5. Reduce 1953 choukas 28 cub. cubits to cubic any^ulis. 

6. Add together :— 


Chouka cub 

, yds. 1 

rub. hath. (2) c 

yds 

i. c. ft. 

.c. in. 

(3) c. yds. 

c.ft. 

c. in. 

18 


6 

4 


53 

7 

1249 

328 

*5 

323 

27 


5 

7 


27 

23 

472 

237 

19 

484 

*34 


4 

5 


29 

t6 

1384 

78s 

10 

1259 

49 


3 

2 


45 

18 

1186 

546 

0 

342 

234 


3 

6 


3.3 


.*324 

729 

If 

1075 

7. Perform the 

following subtractions : 





c. yds. 

c.ft. 

c. in. 


(2) c. yds. 

C.ft. 

c. in. 

(3) c. yds. c. ft. 

c in. 

49 

15 

542 


150 

0 

0 


527 

0 

t 

^9 




59 

_1L 

1001 


279 

I 

259 
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8 . Multiply 

(1) 2 cub. yds. $ cub. ft. 704 cub. in. by 11 and by 23. 

(2) 275 cub. yds. 17 cub. ft. 125 cub. in. by 56. 

- 9. Divide 

(1) 372 cub. yds.' 1236 cub. in. by 64. 

( 2 ) 6739 cub. yds. 2 cub. ft. 468 cub. in. by 19 and by 509. 

(3} 188^ cub. yds. I cub.ft. 1156 cub.in. by 723 cub. yds. ii&ft.84C.iD. 

10. A certain number of bins, each containing 8 cub. yds. 
152 cub. in.| contain 1512 cub. ft. 1064 cub. in.; dnd the number. 

yi. ICEAStrBBF OF CAPACITY. 

103. 1st. Tables of Corn or Drj Heasnre. 

Indian. 


Bengal Measure. 


c Chhataks make 1 Kunka 

3 Kunkas^ 

It 

I Khunchi 

2 Kbunchis 

II 

1 Kek 

2 Reks 

II 

I Pali 

2 Palis 

II 

I Doan 

2 Doans 

If 

I Kati 

8 Katis 

11 

I Arhi 

20 Arhis 

11 

1 Bish 

16 Bishes 

ti 

I Kahan 

16 pa. or 8 do. 

If 

I Maund 

2c Doans 

If 

1 Sail 


Bombay Measure. 
36 Tanks make 1 Tipari 


2 Tiparis 

If 

I Seer 

4 Seers 

fi 

I Payli 

16 Paylis 

11 

I Phara 

8 Pharas 

It 

1 Kandi 

25 Pharas 

»f 

I Muda 


Madras Mea.sure. 

8 Oliaks make i Paddi 


8 Paddis „ I Markai 

5 Markals „ I Phara 

80 Pharas „ 1 Garce 


In Bengal, lime is measured thus: i Phara«t27'x2o'x9'j 
6PbarasaB5 cub. hath; 80 Pharasavioo mds.; 1 markai (Madras) 
S17CO cub. in. 

.. English. 


3 Quarts {gt.) make 
2 Pottles or 4 qts. „ 

2 Gallons „ 

4 Pecks » 

2 Bushels „ 

4 Bushels M 

2 Coombs or 8 bus. „ 

5 Quarters „ 

2 Loads or ro qrs. t, 


I Pottle 
I Gallon (^al) 
I Peck fpk.) 

I Bushel i^s.) 
I Strike {sir,) 

I Coomb {co.) 
f Quarter (^r.) 
I Load {Id.) 

1 Last. 


Coal Measure. 

4 Pecks make i Bushel 
3 Bushels „ I Sack 
12 Sacks or\ 

36 bus. / „ I Chaldron 


A gallon {Imperial) contains 277*274 cub. in.; hence a bushel {Im~ 
perial) consisting of8 gallons, contains 8x277‘274 or 2218*192 cub. in. 

16A Sitd. Table! of Liquid Xeamre. 

Indian. 


4 Chhataks 
4 Pdas 
40 Seers 


make i Pda 

„ 1 Seer 

M I Maund 




u 

M 
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The weight of a seer for this measure varies in different localities 
from 40 tolas to f 12 tolas. 

English. 


' Wine Measure. 

4 Gills {gil) make i Pint {pt .) 

2 Pints „ I Quart (9/.) 

4 Quarts ,, i G; 

6 j Gallons ,, 

2 Hogsheads'! 
or 126 gallonsj ’ 




2 Pipes 
10 Gallons a* i Anker 
18 Gallonss: 1 Runlet 
42 Gallonsssi Tierce 
84 Gallons or 2 Tierces 


allon (gal.) 

J Hogshead {iAd.) 

I Pipe (pipe.) 

I Tun 


2 

4 

36 
11 

2 

2 


It Puncheon! 


Ale and Beer Measure. 
Pints make i Quart 

Quarts ,, i Gallon 

Gallons ,, i Barret .) 

Hogsheads ,, t Butt 

Butts „ I Tun 

9 Gallonsat 1 Firkin. 
iS Gallonsa 1 Kilderkin. 


A pint of pure water weighs a pound and a quarter, 

therefore a gallon of distilled water weighs loHis. (Avoir.), when the 
barometer is at join, and the air at a temperature of 62* Fah. 
thermometer. Hence the weight of a cubic foot of water is very 
nearly 1000 oz. (Avoir.) 


165. English Apothecaries'*Heasnre. 


60 Minifhs (w.) or drops make i Fluid Dram (/f. dr.) 

8 Fluid Drams i Fluid Ounce (/?, ox.) 

. 20 Fluid Ounces „ i Fluid Pint (O. Ociarius.) 

8 Pints „ I Gallon (C ; Congius.) 

A tea*spoonfulI fluid dram. A dessert-spoonful«2$' duid drams 
A table-spoonful 4 duid drams, i Fluid ounce« i ounce (Avoir.) 


Examples XZXVII. 

1. Reduce to ch\ataks ; 2 mds, 3 do. 2 pa. 3 ch. ; i md. 300. 
1 khuD. ; 8 kah. 14 bis. 16 arh. ; 125 mds. 6 do. i pa t rek. ; 14 kah. 
10 do. ; 17 salts 58 pa. 2 reks. 

2. Reduce ; 3842 ch. to maund.f ; 201372 kunikas to tnaunds ; 
48762035 ch. to maunds ; 467032000 ch. to kahans ; 246780 reks to 
mauntis ; 346780 khun. to doans. 

3. Reduce ; 135 pharas to lankt ; 416 mudas to tanks ; T ka. 
3 ph. 5 paylis i tipan 26 tanks to tanks ; 6932843 tiparis to mudas ; 
54038764 tanks to kandis. 

4. Reduce : 205 pharas to ollaks ; i garce 45 pharas 2 markals 
3 paddis to ollaks ; 28 pharas 4 markals 54 oUaks to ollaks \ 
256284 ollaks to garces ; 123456 ollaks to pharas ; 2368 paddis to 
pharas ; 987600 ollaks to markals. 

5. Rednce to gallons : 2 qrs. 7 bus. 2 pks, ; 3 Ids. 3 qrs. 3 pks. ; 
54 qrs. 7 bus. 6 gal.; 64 lasts i Id. 3 qrs. 7 bus, i pk. 
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6. Reduce to quatts : 25 qrs. 2 bus. 2 pks. ; 7 Ids. 2 co. 3 pks. ; 
17 lasts 1 qr. 7 pks. ; 356 qrs. 7 bus. 2 pks. i gal. ; 3 Ids. 3 bus. 

7 . Reduce : 598712 gals, to quarters ; 800574 bus. to Uxsts \ 
205634 qts. to coombs ; 986753 strikes to quartets. 

8. Reduce to loads : 89765 pks. ; 56789 pts. ; 356187 qts. ; loooooo 
pks. • 97324 pts. ; 4357 gals. 

9 . Reduce to gills \ i hhd. 35 gals. ; 5 pipes ; 2 pipes 17 gals. 
1 qt. ; 3 turis i hhd. 57 gals. ; 27 tuns 1 pipe 1 hhd. 54 gals, i qt. 1 pt. 

10 . Reduce to pints : 2 qrs. i gal. ; 2 qrs, 5 bus. 3 pks. i gal. ; 
987 bar. 25 gals. 3 qts. i pt. ; 21 tuns 3 hhds. 54 gals. 2 qts. 

11 . Reduce : 8 jials. 2 fl. 02. to//, drams ; 5 C. 7 O. 17 fl. oz. 
5 fi. dr. 45 m. to minims ; 3 O. 2 fl. 02. 4a m. to minims. 

13 . Reduce : 56321 pts. to pipes \ 1000000 qts. to tuns ; 5279 pts. 
to gallons ; 62741 gills to gallons ; 3720812 gills to quarters. 

13. Reduce ; 84381 pts. to tuns ; 24357 gills to pipes ; 9000 gals, 
to butts ; 58428092 gills to lasts ; 5849206 qts. to hogsheads. 

14 . Reduce to gallons : 882743 minims ; 58428092 minims. 

15 . What is the weight of 14 gals. 3 pts., of water in Avoir. ? 

16 . What is the weight in kandis of 256 pharas of lime ? 

17 . What is the weight of 12 cub. yds. 12 cub. ft of water in 
&5. Avoir. ? In 250 packs of wool, how many tons t 

18 . Add together ;— 


(t) mds. do. reks. 

(2) gals. qts. pts. gils. 

(3) qrs. bus. pks. gals. 

MS 6 3 

57 

0 

1 

3 

19 

6 

3 

1 

47 5 2 

38 

1 

I 

2 

38 

7 

I 

1 

258 4 1 

45 

2 

0 

3 

11 

4 

3 

0 

96 7 2 

26 

3 

0 

3 

4 

7 

3 

1 

74 0 I 

18 

2 

I 

0 

32 

5 

2 

• 

U) gals. qts. pts. 

(5) Ids. qrs. bus. 


(6) C. 0. fl.oz 

fl.dr.m. 

49 3 I 

*3 

4 

7 


3 5 

18 

7 

10 

34 I 0 

24 

3 

4 


7 

13 

1 

45 

25 0 X 

37 

4 

0 


I 4 

9 

3 


51 3 » 

43 

2 

I 


2 0 

19 

5 

20 

30 I 0 

58 

3 

6 


3 

5 

6 

30 


19 . Perform the following subtractions :— 

(x) gals. qts. pt. gils. (2) gals. qts. pt. (3) tuns hhds. gals. pts. 


57 2 I 2 
26 3 I 3 

(4) Ids. qrs. bus. pks. gal. 

73520 

V *■ '% 


240 00 2 2 0 0 

MO^AJ L.^3 ..A* .4 

(5) bus. pks. gal. (6) C. O. fl. oz. dr. m. 

57 10 6 3 12 I 15 

39_3 I 2 6 17 5 40 
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20 . Multiply • 

(1) 15 qri, 6 bus. 3 pks. i gal. separately by 54 and iii. 

(2) 27 gal. 3 qrs. i pt. 3 gils. ... ' ... 36 and 236. 

21 . Divide 

(1) 5863 gals. 3 qts. 1 pt. 3 gils. separately by 8 and 75. 

(2) 6564 Ids. I qr. 4 bus. 2 pks. i gal. ... 5 and 67. 

(3) 739 q^'s* 4 bus. 2 pks. I gal. by ir ; 244 qrs. 3 bus. i pk. by 

3 qrs. 3 pks. ; 7 O. 11 fl. oz. 6 fl. dr. 20 m. by 10. 

22 . How many sacks of corn can be filled out of a bin con¬ 

taining 52 qrs., if each sack hold 3 bus. i pk. ? 

23 . How long will a butt of beer last a man who drinks 2 qts. 
I pt. daily ? 

24 . A dishonest inn keeper buys 2 pipes of wine, and mixes 
1 qi. ] pt. of water with every 3 gallons of wine. How many gallons 
will he have to sell ? 

35. How many jars, each containing 2 gais 3 qts. 1 pt. 3 gils. 
can be filled out of a cask containing 285 gallons ? 


166 . 


VII. HfilSURES OF TIME. 
Indian Heasure of Time. 


60 Anupals ia»u.) 

make 

1 Bipal 

60 Btpals 

M 

1 Pal 

60 I’als 

H 

1 Danda (Jan.) 

7]^ Dandas or 3 hours 

ft 

I Prabar (pr.) 

8 Prahars or 60 dandas 

31 

1 Din or day (^ci.) 

7 Dins 


I Saptaha (sap.) 

15 Dins 


I Paksha (pa£.) 

30 Dins or 2 pakshas 

ft 

I Mas or month (ffta.) 

12 Masas 

J1 

1 Batsar or Year (6a.) 

12 Batsars , 

tf 

I Vuga. 

2l Dandas—T Ghanta ; 1 

•r ' 

Danda— 

24 minutes. A chandra 


(lunar month)a29| days, nearly. 

167. English Measure of Tima 


60 Seconds (j'irf. or 1 *) 

make 

I Minute (w/«. or i*) 

60 Minutes 

ft 

1 Hour (Ar.) 

24 Hours 

If 

1 Day (da.) 

7 Days 

11 

1 Week (wJt.) 

36$ Days 

11 

I Year 6'''.) 

100 Years 

11 

I Century. 


A month»30 days. A yeara«4 quartersa«i2 calendar month5<w 
52 weeks. 

A fortnight«2 weeks. A month«4 weeks. A Leap-year— 
366 days. Each day is considered to commence at midnight. 
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168 - The namber of days in the Calendar Months are recollect^ 
ed by means of the following lines :— 

Thirty days hath September, 

April, June and November ; 

February has twenty*eight alone, 

And all the rest have tbirty>Qne ; 

But leap-year coming once in four, 

February then has one day more. 

Bengali Months. English Months, 


J. 

Baisakh 


I. 

January 

*■31 days. 

2. 

Jaistha 

(tm^) 

nt 

ai» 

February 

••28 


3- 

Ashdrh 

{ 

3- 

March 

«3i 


4 . 

SrAvan 

{ ) 

4- 

April 

«3o 


5- 

Bhadra 

(«lar ) 

5- 

May 


t9 

6. 

As win 

() 

6. 

June 

.30 

ir 

7 . 

Kdrtick 

{ ) 

7 . 

July 

-3> 

y V 

8. 

Agrah^yan 

() 

8. 

August 

•3* 

U 

9 . 

Pous 

( cnt^ ) 

9* 

September 

-30 

J$ 

10. 

Magh 

• ) 

la 

October 

»3i 


II. 

Falgoon 

(vm ) 

11 . 

November 

-30 


12 . 

Chaitra 

(t^) 

12 . 

December 

-3* 

• ? 


Mahomedan Names ; Maharam Safar (■Wi), Raviulayal 

^fN),Raviassani (llfwprt 1 ^),Jamadiyal-auyal 
Jamadiyassani Rajab Saban Ramjan 

Saoyal Jelkad ( and Jclhajja (OfSRfMr) l 

A Bengali month is generally supposed to consist of 30 days; 
but this is not strictly correct. Some months are 29 days, some 30, 
some 31 and somej32. 

The Hindu Calendar. 

169. The Hindu Chandra Batsar (Lunar year) consists of 
354 days 8 hrs. 48 min. 57 sec. It is therefore shorter than the Sanr 
Batsar (Solar year) by 10 days 21 hrs. 23 min. 12sec. After a period 
of 32I months the difference amounts to a month ; consequently to 
make the Lunar-year* system correspond with the Solar year system, 
Ha month is intercalated on the occurrence oftwo conjunctions of theSun 
and Moon in the same sign of the Zodiac. The intercalated month 
and the month preceding it go by the same name. The intercalated 
month is called Kala or InterOalarj Mas. This is done in those 
parts of India where the lunar year and lunar month are reckoned. 
In Bengal, where solar year and solar month are reckoned, a month is 
rejected in a period of every 32! lunar months as unfit for any religious 
festival, in order to make the religious festivals of particular months 
^ur in those months. The rejected month is called Mala Mas. 
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The English Calendar. 

170 . The interval of time between two passages of the Sun 
across the meridian of any place when taken at its mean magnitudi^ 
is termed a day or a mean solar day^ which is supposed to be divided' 
into 24 equal portions called It appears from the 

observations and calculations of Astronomers that t^e time between 
the Sun’s leaving a cenain point (First point of Aries) in his path 
called the and returning to it again^ consists of 365*242218 

such days or of 365 days, 5 hours, 48 minutes, 47| seconds, very 
nearly, which is therefore termed a Solar Year. 

For the purposes of civil life it would be exceedingly inconvenient 
that one year should commence at one time of the day and another 
at a different time ; and this citcumstance gave rise to the invention 
of the civil year., which will be explained in the next Articles. 

1 ^. When the Science of Astronomy was much less perfect 
than it is at present, the length of the solar year was much less 
accurately known ; and accordingly we find that in the time of 
Julius Ccpsar it was supposed to consist of 365 days 6 hours, or of 
365I days, exactly On this supposition, it is evident that if out of 
four years in succession, any three consisted of 365 days each and 
the remaining one of 366days, the Sun would have returned at the 
end of those f?ur years to the place in the Ecliptic which it occupied^ 
at their commencement. 

The scheme was callpd the Julian Calendar ; and if the hypo- 
theyis had been correct, it ilould have been attended with much 
convenience ; the additional day was called InteTCalETJ, and the 
year in which it was added or inserted was termed Bissextile. 

The regulation, applied to the years of the Christian Era, was so 
managed that whenever the number of years was divisible by 4, the 
corresponding year consisted of 366 days and was called Lqap'jear, 
the month of February having 29 days in that year, and each of 
the remaining three years 28 days, without interfering at all with 
their order. 

Hence also, the remainder after the division of any other numbe** 
of years by 4, was the number of years since a leap-year occurred up 
to that year. Thus, in the year 1895 remainder is i ; and ac¬ 
cordingly it is i year since, the last ieap-yesir happened and it is 
3 years before the next will occur, according to this scheme. ... ^ 

172 . Since the true solar year is 365 242218 days and not 
365*25 jdays, it is evident that the reckoning of time according to the 
Julian Calendar would place the end of the year after the time wlien 
the Sun had returned to the point of the Ecliptic occupied by it ate 
the begthning of the year and consequently in ^vanee of the course 
. of the Seasons ; but, tim error in one year is 365*25—365*242218 
’007782 of a day. Therefore in 460 years the error would amount 
to .007782 X 400 or 3*1128 days. 
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Now, according to the Julian Calendar 400 years would comprise 
100 Leap-years; and since we find that this reckoning falls nearly 
3 days after the true time, if there were only 97 Leap-years in 400 years; 
the Julian year would very nearly agree with the true solar year; 
and it is accordingly ordained that whenever the numbers expressing 
the Centuries as 16, 17, 18 , 19, &c., denoting 1600, 1700, 1800, 1900, 
&c., are not divisible by 4, the corresponding year shall not be a 
Leap-year although according to the Julian Computation it would; 
as, 1600 would be a Leap-year, but 1700, 1800, 1900 would not. 

The Calendar thus corrected though not absolutely accurate, is 
well adapted to every practical purpose, as the error in i^ooyc^rs will 
not amount to much more than twenty-eight hours. The correction 
was first promulgated in Europe by Pope Gregory in 1582 
and the calendar has since been called the Gregorian Calendar \ but 
it was not introduced into Protestant Countries till a much later 
period. In England it was adopted on the second day of September 
1752 when the error amounted to 11 days ; and it is called the New 
Style to distinguish it from the Julian Calendar which is now 
termed the Old Style. 

The New style has not yet been adopted in Russia, so that 
since 1752 they have had one more leap-year (1800) than we have, 
and they are now 12 days behind us. Thus 0 ]d Michaelmas and Old 
Christmas taking place 12 days after New Michaelmas and New 
Christmas. 

173. The Civil year thus fixed and determined is then sub¬ 
divided into twelve Calendar Months^ as described in the Table. 
The word Month however is used in different senses ; sometimes to 
denote a twelfth part of a year ; sometimes as equivalent to 4 weeks 
or 28 days ; and accordingly a year is equivalent to 13 months and 
1 day, or to 52 weeks and i day, with the addition of another day 
when it happens to be Leap-year. 


174 . To reduce prahars to dandas^ multiply by 15, and divide the 
product by 2 ; the remainder (if any) is a half-danda or 30 pals Con¬ 
versely to reduce dandas to prahars^ multiply by 2 and divide the pro¬ 
duct by 15 ; the remainder (if any) is equal to so many half-dandas. 

Ex. Reduce 8sap. Sda. 3pr. 4daD. 45 pals to bipals ; 266330 sec. 
to days^ and 2 yrs. 15 j^a. 6 hrs. to minutes. 

(1) 8 sap. 5 da.*3 pr. 4 dan. 45 pals. 

L 

61 da. 

8 

491 pr. 

IS 

2)7365 _ 

3682 dan. -h 1 half-dan. 13274100 bipals. 


■■3682 dan. 30 pals. 

4 . 45 

3687 dan. 15 pals. 
60 

221235 pals. 

60 

Ans. 
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(2) 6,0)2 6633,0 sec. 

6,o> 4 43,8 ...50 sec. 

3 73 ...58 min. 

8)24 ... I) 

3 da- j 
the result 

t»3da. 1 hr. 58171. «ier. 


. 4 { 


I hr. 


(3) 2 yrs. 15 da. 6 hrs. 

365 

745 da. 

24 

17886 hrs, 

60 

1073160 min. Am , 


Examples XXZVIII. 

1 . Reduce to anupah 


{i) 5 dan. 30 pa. (2) 12 pr. 6 dan. 40 bip. (3) 8 sap. 5 da. 5 pr. 
14) 3 ba. 6 m. 5 da. 5 dan. (5) 4 sap. 6 da. 6 pr. 50 pa. 40 bip. 
(6) 6 pr, C7) 13 sap. (8) 12 days. (9) 10 da. 5 pr. 45 anu. 
<io) 46 ba. 267 da. 57 dan. 43 pa. 51 bip. 

2 . Reduce to seconds ;— 


Cl) 27 wks. 3 da. 15 hrs. ; 6 hrs. 25 min. 32 sec. ; 3 wks. 3 da. 
<2) 3 yrs. 147 da. 15 hrs. ; 70 da, 19 hrs. 43 min. 57 sec. 

(3) 2 da. 4 hrs. 51 min. 50 sec. ; 4 mo. 2 wks. 23 hrs. ; 3 leap-years. 

3. Reduce : 15 yrs. 26da. 2hrs. 27min. to minutes , I9yrs. I53da. 

8 hrs. to hours ; 3 yrs. 315 da» to minutes, 

4. Reduce ;— 


(1) 563472 pals, to dins ; 59018732 anupals to dim, 

<2) S463045 bipals to prahars ; 74632508 anupals to dandas. 
(3) 673985643 anupals to days ; 36438005 dan. to batsars. 

5 . Reduce - 


(1) 72015 hours to weeks ; 2706359 sec. to weeks ; 38567 min. to days. 

(2) 123456 sec. to hours ; 3456794 sec. to days ; 579574 min. to yeasrs. 

6 . Reduce to years :— 


- 71871900 sec. j 1301416510 sec. ; 713969410 sec.; 4134*9320 sec. 

7. Add together 


(i) sap. da. pr. 

36 5 6 
24 4 2 
48 6 5 
234 
18 6 7 

(4) hrs. min. sec. 
15 42 45 
57 . 36 40 
32 12 14 
>6 37 45 
5 SI 41 
24 19 40 


(2) dan. pal. bip. ana. (3) din. dan. pal. bip. anu. 


41 36 57 51 

39 48 39 47 

49 55 13 58 

59 26 49 38 

2 J1 _5 0 28 19 

\ (5) da. hrs. min. sec. 

35 14 32 30 

47 16 25 27 
54 18 52 57 

43 21 37 29 

62 22 58 57 

40 IS 20 32 


60 57 19 21 27 
73 40 23 17 13 
9 55 19 18 29 

37 20 40 19 24 
47 30 59 39, 34 

(6) wks. da. hrs. min. 
10 5 14 31 
18 4 12 38 ^ 
25 o 10 14 
75 6 23 59 
S 3 4 19 23 
40 o 17 25 
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8 . Perform the following subtractions :— 

(1) sap. da. pr. ( 3 ^ dins dan. pal. bip. (3) da. hrs. min. sec. 
527 5 5 80 50 40 20 17 I o 17 

418 6 7 50 ss 50 36 7 17 »3 gg 

(4} da. hrs. min. sec (5) wks. da. hrs. V(6) yrs. da. hrs. min. sec. 

24 14 46 31 7 3 f8 7 129 13 26» 17 

4 21 18 S2 4_ 3 273 34 29 

8. Multiply 

(1) 7 dins 5 dan. 30 pal 15 bip. by 74, and by 140. 

(2) 9 ba. 8 ma. 27 da. 45 dan. 56 pal. 38 bip. 52,anu. by 43, 67. 

^3) 43 days 18 hrs. 45 min. by 77, and by 14/. " 

. (4) 17 wks. 4 da. 13 hrs. 37 min. 36 sec. by 9, and by 79.., • 
f-^5) J7 years no da. 17 hrs. 57 sec. by 144. 

10 . Divide :— 

(1) 694 dins 7 pr. 3 dan. 30 pal. by 32. 

(2) 3056 ba. 3 ma. 27 da. 44 dan. 15 pal.'by 87. 

Ms) 17 wks. 5 da. 18 hrs. 25 min. by 49. 

•.^(4) 878 wks. 4 da. 15 hrs. 37 mjn. 36 sec. by 9, and by 56. 

11 . How many days are there (the last day mentioned in each 
case being excluded) from 

(i) April 5, 1863 to Nov. 3, 1863? (2) Dec. 31, 1863 to Dec. 31, 1864? 

(1) Sep. 21, 1863 to March i, 1864 ? (4) Nov. 16, 1882 to Sep. 5, 1884? 

18 . How many bipals are there in a year of 365 days 6 hours ? 

13 . A solar year Ml 365 days 5 hrs. 48 min. 47 « sec. : (i) how 
many more seconds are there in a solar year than in a common year ? 

(2) How many seconds less than in a leap-year ? 

14 . How many {>ortions of time each equal to i day 7 hrs. 43 
min. 56 sec. are contained in 346 days 18 hrs. 34 min. 32 sec. ? 

16 . If the 1st of April is a Monday, on what day of the week 

will Christmas fall that year ? 

VllX. MEASUBB8 OF AifaLRS. 

176 . Engliih Angular Xeaeure 

60 Seconds (60") make i Minute (' ) 

60 Minutes i Degree (* J 

90 Degrees » i Bight Angle (^ rt. ^le,) 

IX, 1 CBA 80 BB 8 OF KTTMBEBS. 


178. Bengali Takle. 

4 Units make 1 Ganda 

5 Gandas „ i Bari 

4 Buris „ 1 Fan 

0. jPans „ I Kahan 


English Table. 

12 Units make 1 Dozen 

12 Dozen „ 1 Gross 

12 Gross y, I Great Gross 

20 Units „ I Score ifCurt) 

120 Units „ 1 Long Hundred. 


For ^ ^ 

24 Sheets*^! Quire; 20 Quiresm Ream ; 10 Reamvwt Bale. 
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Bsamples ZZZiX. 

1. Reduce to seconds 

(I) 172 * 8' 35/^ (2) 375 * 30' 35 " (3>* 144* 12' 38." (4) 57 * 7 ' 45 -" 

2 . Reduce to H^ht angles^ degrees Sr*e, 

<i) 206265," (*} 865408." (3) 718376." (4) 42861.' (5) 78205.' 

3. Add together ; 175*32' 45/' 75® 59' 27", 114® 28' 47", 105* 45", 
144® 12' 38", 160® 52' 58", and 175® 20' 46". 

4. Subtract 149® 53' 56" from 277' 36' 47". 

5. Multiply 24® 12' 16" by 42 ; 19® 14' 25" by 36. 

6. Divide 25“ 25' 32" by 16 ; 144® 44' 7" by 22. 

7. In 56 reams of paper, how many sheets t 

8. Reduce 67835 kahans ii pans 18 ga. 3 units to units, 

9 . Reduce 7297865 units to kahans \ 9 scores to aoeens, 

10 . Multiply 9 kahans 2 pans 17 ga. 2 units by 82, and by 346. 

Examples ZL. 

(Recapitulatory J^xercises.) 

1 . In 340 pistoles at 17s. 6d. each, how many pounds sterling i 

2 . How many raoidores„of 27;. each, are equivalent to 198 
guineas and to ;^5oo638. is. ? 

3. In ;£ 453 . i 6 r. %d., how many pieces of coin valued at 
jj. 4^. each t How many at iis. %d. each ? 

4 . What number of weights of 14 or. 13 drs. each, are equi¬ 
valent to 35 cwt. 2 qrs. 13 lbs. 14 oz. 12 drs. ? 

I. ‘ S. If I spend £2. js. ild. a day, how much is that in 28 weeks, 
and also in a year of 365 days ? ^ 

^6. If each of 114 persons receive £1, i&r. what is received 
by them all ? 

. 7. If the clothing of 754 soldiers come to ;£ 3 i 73 . nr. 7^d. ; 
how much is that for each man ? 

8. If a person complete a journey of 422 mi. 3 fur* 38 po. in 
37 days : what distance does he travel each day ? 

9 . A year being equivalent to 365 days 6 hours, find the 
number of years, &c., in 295402374 seconds. 

10 . Multiply 4 dins 3 pr. 2 dan. 25 bip. 15 anu. by 401. 

11 . Reduce 9367875 angulis to kros ; 14978631 gkttdas to k^Aas. 

19 . Find bow often a rod 2 ft, 10 in. in length, must be applied 
to measure 10 miles 140 yds. ., »• ^, 

13 - Find the number of yards in 40 pieoHt Ibf. defib^^t^oach 
containing 4%yds. 2 qrs, 2 nls. - 
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14 . If a soldier’s pay for a year of 365 days be £<). 2 s. 6d. ; 
how much is that for a day ? 

'• 15 . If a person’s yearly.income be ;^65. i2jr. 6rf., and he lay 
by ;^2o a year ; how much does he spend each day ? 

16 . How many pounds of silver are there in a half-dozen of 
dishes, each weighing 51 oz. 10 dwts. and a dozen of plates, each 
weighing 15 oz. 15 dwts. 22 grs. ? 

17. Express 452 dan. 48 pal. 45 bip. in English measure. 

^ 18 If 145 sheep cost ;£i69. 31. 4//., what is the price of a score 
at the same rate ? - 

19 . If 8 packages of cloth, each consisting of 4 parcels, each 
parcel of 10 pieces, and each piece of 26 yards, cost AV.66560 ; what 
^ Is the price of a yaid ? 

‘' 20 . The sum of ;^263, 8r. is distributed equally among 

a number of persons so that the share of each is £,yj. \is. Z\d. \ 
find the number of persons. 

21 . A boy’s school, to and from which he walks daily, is distant 
from ills home i kros 250 dan. i gaj 1 hath 7 girahs. How many 
girahs does he walk every day ? 

22 . Reduce 35 tons 19 cwt. 99 lbs. 12 oz. 135 grs. to grains. 

23 . Reduce 2943224^3 sq. in. to acres^ 

24 . Find the weight W copper .coin required to pay a debt of 
£1000 when 3 pennies weigh i oz. 

25 . Which is the heavier, i ffi. of gold or 1 lb. of sugar ? 

26 . If 28 lbs. 9 oz. of gold be worth ^£1343. 6 s. io\d.y what is 
the worth of i ounce ? 

27. Among how many boys can I distribute j^f4. gs. gd. 
giving to each boy a half-crown, a liorin, a four-penny piece, and 
also a three-penny piece ? 

28 . If a man’s net income be ;£i785. 121'. 61/., bow much may 

be spend on an average per day to the nearest farthing, so as not 
to run into debt ? , 

29 . Reduce S792685 inches to milest &*c, 

30 . Jadu was born at 6 o’clock A.M., 24th June, 1872 ; how 
old will he be at 3 o’clock p.m., 10th Jan., 1898 ? 

31 . Find the sum of 32 cwt. 2 qrs. 15 tt>s. 12 oz. ; 47 cwt. 25 H>5. 
9 oz. ; 5 cwt. 3 qrs. 17 lbs. 10 oz. ; 23 cwt. i qr. 19 lbs. 15 oz., and 
9 cwt. 3 qrs. 14 oz. ; divide the sum by 4 cwt. 2 qrs. 18 lbs. 8 oz. 

32 . If IS. sld. be the un't of money, what will be the measure 
^ jC 7‘ 6d. and of ;^20. js. o^d. f 

33. If 2 ft. 6 in. be the aoit of length, what number will 
represent (i) 10 miles, (it) 25 miles 760 yds. ? 

84. If 6 hrs. 32 min. 10 sec. be the unit of time, what will be 
the measure of 74 days 1 hr. 49 min. 20 sec. ? 
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35 . If 2 tt>s. 5 07 .. be the unit of weight, what number will 
measure 5 cwt. 6 lbs. 9 oz. ? 

36 . If 5 sec. be the unit of time, what will be the measure of 
3 hrs. 5 sec. and o( 15 hrs. 20 min. ? 

37. 22nd September 1897 was Wednesday. What day of the 
week was 22nd September 1797 and what day of the week will 22nd 
September 1997 be? 

38 . 19th September 1897 was Sunday. What day of the week 
was 23 January 1S07 and what day of the week w'ill 23rd January 
1907 be? 

X MlSCELIiANEOUS PROPOSITIONS. 

(In Compound Quantities.) 

177 . The Unitary ICethod. {Simple Cases ) 

If the value, weight, lenk‘th, &c. of any number of units be 
given, we can by Compound Division firdthatof one unit of the 
same kind ; and the value, weight, length, &c. of one unit being 
found, we can by Compound Multiplication find that of any number 
of units of the same kind. The solution which combines these two 
processes is called The Method of Reduction to the Unit or The 
unitary Method. 

(1) The value, weight, length, &c. of one unit being given, we can 

by Compound Multiplication find the value, weight, length, 
&c. of any number of units the same kind. 

Ex. The price of a maund of sugar is ^j.io. I5rt. 6/. ; find 
the price of 35 maunds. 

Rs.io, 15a. 6/. The price of i maund 10. 15a. tp, 

_^ 35 the price of 35 mds. ^JRs.\o. is<*. 6/). X35 

.ffj. 383. »/?j. 383. 14a. 6 p . 

(2) The value, weight, length, Sec. of any number of units being 

given, we can by Compound D. vision find the value, weight, 
length, &c. of one unit of the same kind. 

Ex. If 30 mds. of rice cost /?5.i34. la. ; what is the price per 
maund ? 

3 o\JPj.i 34 . 

) '20 V 

14 

16 

225(7^. 

210 

*5 

12 

jZo{6p, 

160 


The price of 30 mds.— /fj 134. la. 
the priceofa md.»i?r.t34 ia.'4-3o 
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(3) The value, weight, &c. of a certain number of units being given, 
to find the value, weight, &c. of a certain other numl^r of 
units of the same kind. 

Proceed as in the following Examples 

- If 7 yards of cloth cost A’j.26. 40., what will be the cost 

of 15 yds. of the same ? 

7 )igf.26. 4a. 7 yards cost ^j.26. 4a. 

12a. I yard costs /2 j. 26. 4a.+ 7 •^5.3. I2a. 

_/• 15 yards cost 120. x ig aa^5.56. 4a. 

4 ^* 

2. If 7 H>s, of tea cost 15^. 9^/., what will be the cost of I2lbs. ? 
7 )i 5 .r. ^ yfts. cost 15^. 

2s. id. I ft costs 15J. 

_/, 12 fts. cost 2J. id. X 12^ £\ T$. 

j^i. 7 r« 

<4) The value, weight, &c. of a certain number of units being given, 
to find the number of units of the same kind corresponding 
to some other value, weight, &c. 

i 

Proceed as in the following Examples:— 

Ex. I. If 12 maunds of rice cost ^J.35, find how many maunds 
of the same can be bought for ^f.20. 6a. 8/>. 

t2)Rs.is _ lfs.2o. 6a. 8 A« 392 oA ; Es.2. 14a. 8^*560/. 

Es. 2. 14a. 8p. the no. of mds. required"*39204*560 

a*the price of a maund. my, Ans. 

Ex. 2. If 25 men finish k piece of work in 16 days, in how 
many days will 20 men finish it ? 

16 25 men finish the work in »'^6 days, 

20)400 days /. * finish in (25 x i6» or 400 days. 

days. ]\ **”’**' *” 2oj!ays. Ans. 

Ex. j. How many men can perform in 24 days a piece of work 
which 15 men can perform in 40 days ? 

15 In 40 days the work is done by 15 men. 

40 /, in i day the work is doof by (i 5 x 40) or 600 men. 

24)600 men /, in 24 days, the work is done by 6004-24 or 2? men. 
25 men. ► * ^ns. 

Hote. In questions such as the above, it should bd noticed 
that to a ditnittutioH in the number of men corresponds an ineikue 
m Ibp Ottmber of days and via vtrsa. 
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Examples XLl. ^ 

1 . What is the value of 72 reams of paper, at 13^. 8*1 a ream i 

2 . Find the cost of i2o ounces of silver, at 5s. 3|rf. an ounce 

■ 

3 . What will be the price of i lb., when i cwt. costs ;£i37. tSs .' 

4. If 41 cwt. cost jCs^’ 7 W-* what is the price of a cwt. ? 

5 . If 6 chairs cost ^^.32. 12a., what will 3 dozen cost ? 

6 If a workman’s wages for 12 days be/l*r. 14. 4a 6^., what 
would it amount to in 18 days ? 

7. If 4 yards of flannel cost A'j.3. 13a. 4^, what is the cost of 
57 yards of the same ? 

8. I f 42 bighas of land be rented for ^^^.640. 8<i., what would 
be the rent of 61 bighas ? 

9. If a man earn A’f.15. I2rt. in 6 days, in how many days will 
he earn189 ? 

""lO. If 1 travel bv Railway 85 miles for jRs.7, i$a. 6/., how far 
may I travel for ^i.9. 6a. ? 

7 ^ 11 . If 13 sheep cost AYiyj. 8a., how many may be purchased 
for/?r,2i6o? , 

18 . If 7 ^eers of tea cost AV.7. 9a. 41#., what will be the cost of 

1 md. 24 sr. 8 ch. ? 

13 . A clerk’s salary is AV.1916. 4a. per annum ; what ought he 
to receive for 60 days’ service ? 

II. How much land may be rented for Ajr.705. 4a., if 5 acres 
are rented for A'.r.46. loa. Sfi. ? 

15 . How many men can perform in 12 days a piece of work, 
which 15 men can perform in 20 days? 

V 16 . If 3 mds. 12 sr. 8 ch. of sugar cost .^r.x6. 9a., what will 

2 mds. 14 sr. to ch. cpst ? 

17. Find the quantity of rice which can be purchased for /S^. 86 . 
3a. when 70 mds. 10 sr. cost A’r.a7o. 12a. ip. 

18 . If 3 cwt. 69 lbs. cost ;^I4. 3J. how much may be bought 
for £2^ 12/. 6//. ? 

19 . If 2 cwt, 3 qrs, ylts. cost £$. lys, 8|</., what is the cost of 
9 cwt. ? 

^ 20 . In how many days would 171 men perform a piece of work, 
which 108 men can perform in 266 days ? 

178 . EftTOl^tion of Wh«el8. 

A wltool in making one rovolHtiOll passes ovet a length of 
ground exactly equal to its oironuforo&oo. HencO) if we muiiiplii 


9 
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the circumference by the number of revolutions made, we shall find 
the distance passed o¥er ; and conversely, if we divide the distance 
passed over by the circumference, we shall find the number 
of revolutions, or by the number of revolutions we shall find the 
circumference. 

Ex. I. A carriage wheel is 4 yds. 2 ft. 7 in. in circumference* 
and makes 1456 revolutions on a journey. What is the length of 


the journey ? 

mi. fur. yds. ft. in. 

1456-8x13x14 427 

8 

(220 yds.— ] furlong). 38 2 8 

*3 

the distance passed over is 2 65 1 8 

4 mi. o fur. 37 yds. 2 ft. 4 in. __ _ _ _ t_4 

4 o" 37 ■ 2 ' 4 


Ex. 2. A wheel makes 131 revolutions in passing over 669 yds. 
I ft. 8 in. ; what is its circumference ? 

The circumference—669 yds. r ft. 8 in.-*-131 5 yds. 4 in. 

Ex, 3. How many revolutions will a carnage-wheel 3 >ds. 2 ft. 
6 in. in circumference, make m a journey of 7 miles 3 fui. 34 po, 
4 yds. 1 ft. ? 

3 yds. 2 ft. 6 in. 7 mi. 3 fur. 34 po. 4 yds. 1 ft. 

3 8 


11 ft. 

59 fur. 

138)474*68 3436 

12 

40 

414 

138 in. 

2394 po. 

601 


11 

511 


2)26334 

496 


13167 yds.+ 4 yds. 

4*4 


-13171 yds. , 

828 


3 

395*4 ft. 

828 


12 the number of revolutions 


474168 in. required—3436. 


Example! ZLII. 


1. If a wheel 5 yds. 2 ft. 4 in circumference makes 1080 
revolutions on a journey, how far will the carriage go ? 

S. If a wheel 5 yds. i ft. 6 in. in circumference makes 64640 
revolutions, what space will it pass over ? * 

Z How many revolutions wilt the wheel of a carriage, 4 ft. 7 in. 
1l|i (plrqiunference, make in 2 mi. 4 fur* f 
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4 . A wheel makes 514 revolutions in passing over 1 mi. 467 yds. 
i ft. ; what is its circumference ? 

5 . A boy’s hoop is 3 yds. 10 in. round ; how many miles of 
grourfd will it pass over in 2501 turns ? 

6. The fore>wheel of a carriage is 4 ft. 6 in. rounds and the 
hind-wheel a foot longer ; how many more turns will the former 
make than the latter in a distance of 30 miles ? 

7 . A wheel makes 1540 revolutions in passing over ami. 
458 yds. X ft ; what is its circumference f 

8. How many revolutions will a wheel 4 yds. 2 ft. in circum¬ 
ference make on a journey of 12 mi. 696 yds. 2 ft? 

^ 9 . The circumference of the fore-wheel of a carriage being 
8 ft. 3 in., and that of the hind-wheel 11 ft. ir in., how many more 
revolutions would be made by the fore-wheel than by the hind-wheel 
in going a distance of $2 miles ? 

10 . The driving wheel of a locomotive is 3 yds. 2 ft. 9 in. in 
circumference, and makes on an average 3 revolutions a second ; 
hnd the rate of the train per hour. 

11 - The fore-wheel of a carriage which is 2 yds. 2 ft. 6 in. in 
circumference makes 4350 more revolutions than the hind-wheel in 
goiag over a distance of 19 m Ies'3 fur. 120*yds. ; what is the circum¬ 
ference of the hind-wheel ? 

r 

13 . Find the circumference of the wheel of a locomotive which 
makes on an average 4 revolu tons in a second, and which performs a 
> jurney of 76 miles in i hour 36 min. 

13 .4 wheel revolves 1028 times in going 2 mi. 934 yds. 2 ft. 

What IS its circumference ? 

14 . In going over a distance of 205 miles the fore-wheel turns 
98400 times and the hind-wheel 78720 times. How much longer is 
the circumference of the hind-wheel than that of the fore-wheel ? 

13. The circumference of the fore-wheel of a carriage is 8 ft. 
and that of the hind-wheel is 10 ft. ; in what distance will the fore¬ 
wheel make too revolutions more than the hind wheel ? 


179 . AveragM. 

The Average or Hean of any number of given quantities of 
tbe%ame kind, is tHat quantity which, when substitutea for each of 
the given quantities makes their sum the same. Hence, to find the 
Average m any number of quantities we divide the sum of them by 
their number. * ^ 

Ajr. VThe receipts at a Railway Station are as ibltow 
^r>2458. 14a, Sp, i Feb. 6 u.; March, i?r.282f7. 40* Bp. 4' 
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7?5.305i. la. 4^. ,* May, /?i‘.3463. 13a. 4^. ; and June, i?/.40O7. loa. ; 
find the average receipts per month. 

i?j. a. 

2458 14 8 

2019 6 o The sum of the receipts for the 6 months- 

2857 48 is found to be 17858, 2a. ; hence the 

3051 1 4 average month's receipt is found by dividing 

3463 13 4 this sum by 6, and is 

4 007 10 o igj. 2976. 5a. 8 ^. 

6)17858 2 _o 

i?j.2976 5 8 

180. Nearest money. 

When there is a remainder after division, we observe, that if 
the quotient be multiplied by the divisor the product will be 7 (>ss than 
the dividend ; also that if the quotient be increased by 1 and be 
then multiplied by the divisor the product will be greater than the 
dividend. Hence, in all cases, a nearest sum can be found, which 
will be exactly divisible by the divisor. Also a quotient correct to 
the nearest lowest denomination. (Art. 149 .) 

Ex, I. Find the sum of money to 197. iir. 6^. that 

can be divided by 23 without remainder. 

s. d. . j, d. 

23 \i 97 II 6 /8 II 9 | 

13 

20 

271/iii. 

?3 \ 

41 
23 

18 

*2 

555 / 9 ^- 

207 \ 


From the work it appears that if the given 
sum be diminished by 14 $^m, or 3j^^.. there 
will be no remainder, or it it be increased 
by gg. or 2\d.f so as to make the last 
partial dividend 69, there will be no re¬ 
mainder ; hence the nearest sum required 
is £197. IIJ. 6d,^‘2\d. or 

j^i 97 . iiJ. Bid. Ans. 


15 

4 

60 

46\ 

14^. 

Ex. 2. If;£i97. IIJ. 6y. be given for 23 pieces of cloth, find 
to the nearest penny the price given for each piece. 


From the last Nx, it appears that ;^8. lu. 9/f. a piece would 
iv§: isd. too little, and ;^8. its. lod. would give 8^. too much; 
:idDett to the mareti penny the price would be £8. its, lod. Ans. 
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Examples XLIII. 

1. On Sunday I spent no money, on Monday I4 «.i on 

Tuesday Rs 51. 12a. 8/>., on Wednesday /?y.46. 14a. 6fi.y on Thursday 
Rs,$2. 8rt., on F'riday /?j. 32. 15a. 6/>,, on Saturday Rs.26, 4a. ; find 
my average daily expenditure during the week. 

2 . The daily receipts of a grocer for the week are as follow ;— 

Monday y?,f.47. loa. 2/. ; Tuesday 8«. 4p. ; Wednesday 

7fi. ; Thursday (being a holiday) nothing; Friday Rs. 29 - 4 A * 
and Saturday AV. 159. i^<m. 7p. ; find his average dady receipts 
' I) excluding Thursday, and (2) including Thursday. 

3 . Find the least sum of money that must be subtracted from 
14^. 8^/. to make the remainder divisible by 37. 

4 . Deduct Rs.zit. i3<i. Up, from A*r.562, S^r., and divide ihe 
resulting sum equally among 29 persons to the nearest pie ; how 
much will each person receive, and how much will remain over ? 

5. The average price of a quarter of wheat for 19 years was 
8</, a quarter ; for the first five years the average price was 

6i.v. a quarter, for the next 4 years 58r. ojr/., for the next 7 years 

53*- i average of the last 3 y^ars. 

6. Find the nearest sum of money to A*j. 3339. lorr. 10^. that 
can be divided by 29 without remainder. 

7. The mean height of 6 mountains is IC357 feet; find what 
the height of the seventh mountain must be, in order that the mean 
height of the seven mountains may be 10643 

8 . 120 tons of coal are purchased for ^^87, i)d. ; find to the 
nearest farthing the price at which they must be retailed per ton, so 
that no loss may be incurred. 

9. Find the least sum of money that must be added to i?^.3658. 
12(1. 4J^. to maice the sum divisible by 127. 

10 . A tradesman’s average annual income from 1830 to 1850 
was /v’j.3744, 13a. 4A In 1830 his income was AV.3699. 6a. Sp.y and 
in 1851 his income was Rs $600, 8«. 8/>. what was liis average 
annual income from 1831 to 1851 (inclusive)? 


181. Gain and Loss. 

The price at which an article is bought is called its cost j^rice ; 
that at which it is sold, its selling price. If the selling price be 
greater ihan the cost price, it is gain ; if less, it is loss. Hence 
the difference between the two prices is the^^am or li>ss, 

(t) Given the quantity sold, and also the cost and selling 
prices, to find the gain or loss. 
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Ex. 1. A person bought 524 yards of cloth at Rs.T. 14^7 6/. pet 
yatd and retailed it at Rs.%. 2a. 4p. per yard ; what was his profit ? 

Selling price per yaid«»/?J.8. 7a. 4p. 

Coat.*... T4^. 6A 

gain per yard® 3a. lo^. 
gam on;S34 yards*=3<3' loA x 524 «»^j'.i2S. Sa. 8p . Ans. 

Ex. 2. A trader bought 1763 yards of cloth at fii*. \\d. per 
yard and retailed it at 5s. sld per jard j what was his loss ? 

Cost price per yard ■» 6j. 11 d. 

Selling price. 

loss per yardw ij. y^d. 

/, loss on 1763 yards-* IJ. ?ld. x 17(^3=^ 4V 4J- A»s 

^ (2) Given the gain or toss, and the (ost and selling prices, to find 

the quantity sold. 

Ex. j. A mercer bought some gloves at 2jr. 2}d. a pair, and bv 
selling them at 3s. 6d. per pair, gained /g. 6 s. ; how many pans did 
he buy ? 

Selling price per pair=3J. 6d. 

Cost. s=2^2jd. 

/, gain per pan*-jj. 3jd^.«-62f 

Now, the whole gaio«;^9. 69.«»89287/. 

/, the number of pans bought-*8028-^-62—1^ Ans 


Examples ZLIV. 

1 . A person bought 500 yds of dotlf at Rs 7. J4a. per yard and 
retailed it at Rs.8. 2a. per yard ; what was his profit ? 

2 . A person gave Rs.7oo for 48 cwt. of goods ; what does he 
gam by selling them at Rs-S a cwt. ? 

3 A man buys 35 sheep for Rs. 360 and 30 more for /i'.i.46o , 

what will he gain or lose by selling them at 477. each ? 

4 A merchant bought 35 pieces of cloth measuring on an 
average 29 yards each at 35. lo^d. a yard, abd sold them at S-r. 77/ 
a yard ; what profit did be make ? 

6 1 bought 360 yds. of cloth at Rj. 2 . wa. 8/. per yard, of which 

Isold 210 yds. at Rs.3. 977. 4p. yaid; but the article advancing 
in price, sold the remainder at R.s.4. 8a. per yard ; what did I gain 
on the whole? 

'V 6. I buy 84 books at Re.i, 1577. Sp. each, and sell them at a 
profit of Rs.70 ; what is the selling price of each ? 

7. A shop-keeper purchases 35 reams of scribbling paper at 
Rs 7. 4a. per ibam ; the carriage o? the paper costs Rs.4. 12a. Ho 
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sells it at Za, 8/. a quire with the exception of the outside quires of 
each reani) which he sells at sa. a quire. Find his gain. 

* 8. A grocer gave for 16 cwt. 2 qrs. 18 ibs. of sugar, and 

he lost ^J.72. 6a. by retailing it • at what rate did he sell it per Tb. ? 

1 buy a number of hooks at Re.i. 6a. 4/$. each and sell them 
at AV.i. lotf. each. If I thereby make a profit of Rs.22^ how many 
books do i buy ? 

J 10. A person ves ^^‘.556. Za. for a certain number of gallons 
of wine. 1 le sel' at, Rs.2. \oa. a gallon, and thereby makes a 
profit of Rs.2,6. r..i How many gallons docs he buy ? 

/n Find the cost of 20 doren bottles of wine at Rs.2. 7a. 8^. per 
bottle ; and if 3 bottles be spoiled, what will the merchant gam by 
selling the remainder at Ar.2. lO'i. Zp. per bottle ? 

'* 12 . A cabinet dealer bought chairs at AV. 11. 15a. a piece, find 

lost Rs.q. 12a. by selling each at Rt.\i. 2a. How many chairs did 
be buy ? 

^ 13 . A person lays out ^43. qjr. 41/. m spirits at 52. 41A a gallon ; 

19 gallons leaked out in the carriage; he however sold the remainder 
at 7 s. 6d. a gallon ; what profit did he make ? 

14 . A merchant bought 7 uieces of* cloth, each 27 yards, for 

sold 56 y'lids at 5.;. per yard and the rest at 
6>. 8ff. per yard. Find his whole gain. 

15. A merchant laid out Ar.693 in spirit-* w'hich he bought at 
Rs.6. 6a. Zp. a gallon ; he retailed it at A'.i.B. 4a, a gallon, making a 
profit of A^jr.115. Sit. How many gallons must he have lost by 
leakage ? 


182. Barter and Exchange. 

When we barter ve give or take one sort of goods in ax> 
change for anotlier of a difierent sort which is regarded as an 
equivalent. Hence, to find how muc h of the firs-t sort be given in^ 
exchange for a fixed quantity of the second, we must/frj/find the 
money value of the second sort and fAcn find what quantity of the 
first sort is of equals value. 

Ex. /. How many pounds of tea at 3?. 2\if. a IK must a grocer 
give in exchange for 35 yaids of cloth at I2ir. 4|(f. a yatd ? 


]2r. 4\ff. 

sw- 

3 f. 

154)20790(135 

12 

35 

T 2 

*54 


20790^. 

38‘f. 

539 

J 4 


4 

462 

SW- 


154^. 

770 


732 

/^the number of lbs, of tea— f3^» 4 $^* ' 
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Ex, 2. What weight of sugar at 3a. a lb. must be given in 
exchange for a chest of tea weighing 84)l>s. at 9a. a Ih. ? 

Re.\. 9a. 

16 84 3)2100 

2§a. 2100a. 700 

the number of lbs. of sugars 700. Ans. 

Examples XLV. 

1 . How many dollars of 4.V. lit/, each must be given in 
exchange for 4950 thalers of 21. 11 It/, each ? 

2 . How many francs of ()\(i. each will be given in exchange for 
475 thalers at 2s. each ? 

3 . How many lbs. of tea at AV 1. 9a. 8/. a lb. must be given in 
exchange for 46 yards of silk at /v’j.4, oa. 2p. a yard ' 

4. A man exchanges 45 sheep at Rs.22. 14a. each and 37 P’gs 
at .^.v.36. I2d, each for 13 oxen at A’j.173. 4a. each, the differentc 
being paid or received m money; how much does he pay or teceive ? 

5. The Calcutta rupee is worth u'. each; how many 

must be given for ;^989S. 16s. St/. ? 

6 . How much coffee at u. loW. a ft. should be given m 
pxt'hange for 72 lbs of tea at 3J'. 4t/. per ft. ? 

7 . How many yards of cloth worth 35-. ^It/. a yard must be 
given in exchange for 144 yards worth i 8 r. i|</. a yard ? 

8 . How many Rubles at 3.r. 4|r/. each are equal in value to 378 
Napoleons, at 15^. 9^t/. each ? 

9 . What quantity of tea at Rs.2. 6a. Op. per ft., must be given 
in exchange for 5 cwt. 2 qrs. of sugar at Rs.^. 15a. per stone ? 

10 . A person exchanged 18 do^en of wine for a gold snufif-brix 
weighing 8 o/. 13 dwts. 10 grs. valued at ^4. lojr. an oz. What did 
he value his wine at per dozen ? 

11 . A gives /? 98 gallons of brandy worth Rf.12. i2a. a gallon 
and gets in return Ri.4og. 8 a. and 576 yards of cloth j what is the 
value of the cloth per yard ? 

19 . A man sold 53 horses at Aj*. 168. iia. 4p. each, and with 
the money he received for them and R%.gt}0 more he bought 355 cows 
and a certain number of calves ; he gave for 198 of the cows Rs.22, 
2a. a head, and for the rest of the cows Rs.iS. 6a. 8p. a head, and for 
the calves Rs.14. 6a. a head. How many calves did he buy ? 

183. Allotment. 

By allotment we divide a given quantity in a certain way into 
a proposed number of parts and thus ascertain the actual amount of 

V r 
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Ex, /. How many sovereigns, half-sovereigns, crowns, florins, 
shillings, six pences and three-pences, and of each an equal number 
are there in ^67. i6r. 3//. ? 


Since every collection of one of 
each of these coins amounts to 
38J. ; therefore there will be 

as many coins of each kind as 
£(-iT. i6f. 3^/., contains 385. qc/. 
Hence the number of coins of 
each kind■•35. Am. 


s. 

d. 

£. s. 

d. 

20 

0 

67 16 

3 

10 

0 

20 


r 

3 

0 

i356.f. 


2 

0 

12 


1 

0 

6 

16275^/. 



3 

465\ 16275 

( 3 S 

38 l 

c)d. 


[ 

12 


2325 


465</. 


2325 


E.r. 

2. An 

equal number 


woman lo^r. and each boy 6 a. 8/>. ; how many were there of each ? 


/?c. 

I 


/Cs.2 
A’i. 15 
Ax.92 


ft. 

10 

6 


12 


A 

8 

o 

8 

4 

7 

4 

6 

o 


a man’s daily earning. 

>a woman's. 

' a boy's. 

= total daily earnings. 

= weekly earnings. 

“earnings of 6 weeks. 


92 
16 

1484a. 


ft. 

12 


Rs. 

556 

16 

8 ^4a. 


a. 

8 


1484)8904(6 

8904 

no. of each sort *6. Ans. 


Examples XLVl. 


1. i^ivide ;^39 into four equal number of guineas, half-guineas, 
crowns and half-crowns respectively. 

2 . Ad equal nAmber of gold-mohurs, rupees, eight-anna pieces, 
four-anna pieces, two-anna pieces and pice amount to ^*^.447. 4a. 
ips. ; how many of each sort are there ? 

3. An equal number of guineas, pounds, half-guineas, crowns, 
half-crowns and six-pences amount to £714 ; how many of each are 
ther^ ? 

4. An equal number of rupees, half-rupees, quarter-rupees, 
two-anna pieces, double-paisas, and piasas amount to Rs.Soj. 5a. 

. j And the number of each. 




4 




5 . At the end of a week is paid in wages to an equal 

number of men, women and boys ; a mao is paid 4^- 6^., a woman 
3^'. 3</. and a boy u. 9*4 a day ; how marry of each class are there ? 

6. Tithes of the value of 10s. are commoted for an equal 
number of bushels of wheat, barley and oats $ how-paoy bushels ctf 
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each kind will be received when wheat is sold at 7J. 2d. a bushel^ 
barley at 4^^ and oats at 3^. 5^. ? 

7. is paid in wages at the end of the week to a certain 
number of men, twice as many women, and three times as many 
children ; each man earns Rs,2. la. 4p. a day, each woman Re.i. 6a 
and each child Rc.i. 2a. Sp. ; how many children are there ? 

8 . A bag ^contains a certain number of rupees, twice as many 
half'rupees, five times as many quarter-rupees, and eight times as 
many two-anna pieces, and the value of the whole sum in the bag is 
Rs.272. Find the number of each. 

9 . Oqe farm produced iti times as much rice as another ; both 
farms produced 1776 mds. 10 sr. ; how much did the smaller farm 
produce ? 

10 . How many packets of tea of r lb, 8 o/. and i It). 12 07. res¬ 
pectively, an equal number of each, can be made out of a chest of tea, 
in which the tea weighs 1 cwt. i qr, 3 tbs. f 


181. Mixtures. 

When several articles of the same kind but of different qualities 
,or value are mixed together to form a compound, it is called a 
mixture. The parts forming the compound are called ingredients 
or components of the compound. 

(i) Given the quantity and price of each of the component 
parts, to find the price of the mixture. 

Ex. I. A mixture is made of 9 gallons of spirit at Rs.6. 4a 
per gal., 16 gallons at Rs.g. 6a. and 90 gallons at Rs.n, 2a. ; what 
IS the value of a gallon of it ? 

The cost of 9 gals, as A'j'. 6. 4a. x 56. 4a. 

.16 gals.w^j. 9. ta.xiGim Rs. 150. oa. 

.9^gals.=a.^j.n. 2a. xgoas^j.roor. 4a. 

the cost of 115 gals. «.^r.i207. 8a. 

/, the cost of I gal.—AV.1207. 8a.«Hl5=g A*mo. 8a. Ans. 

Ex. 2. A man buys 16 lbs. of tea at Rs.2. 2a. per !b., 12 lbs. at 
Rs.2. 5a. 4p, per ib., and 24 lbs. at Rs.2. 6a. lop. per lb. At what 
price per ft. must he sell the mixture, so as to gain i?r.3C. 12a. on the 
whole ? 

The cost of 16 fts.aBi?.r.2. 2fl. x 34. oa. 

. 12 lbs. wj?;.2. 5a. 4p.xi2^Rs. 28. oa. 

.. 24 !bs.w/?j.2. 6a. X24—/21. 58. 4a. 

the cost of 52 lbs. -i?r.i2o. 4a. 

Gain-^j. 35. 12a. 

selling price of 52 lbs. -»/?#. iSb,” 6a, 

seimg Ikrice per ja* Rs.$. Am. 
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(2) To find the quantity to be added to a mixture under certain 

conditions. , 

Ex. 3. A pipe of wine containing 126 gallons is bought for 
^112 ; how much water must be added to it to allow of its being sold 
at 17s. 6d. a gallon ? 

£U2-I12X20X12rf.>»2688o<f. ; 17J. 6<f.=*2IOrf. 

Now the quantity sold for ;^ii2 at 17J. 6d. a gal.26880•♦-210) 
or 128 gallons. 

.’.the quantity of water mixed =*(128—126) or 2^ gallons. Ans, 

Ex. 4. If a person gi\res 5 56. 8a. for 184 gallons of wine* 
how much water must be added to it, if he wishes to sell it at B.s.2- 
\0(i. a gallon and make a profit of 12a. ? 

The selling price of the mixture—ifPr. 556. 8a. + AV. 36. 12a. 

<^Rs. 593. 4a es 9492a. 

Also the selling price per gal. = /?r. 2. 10a.—42a. 
the quantity soldss=(94924-43) or 226 gallons, 
the quantity of water added— (226-184) or 42 gallons. Ans. 

Examples ZLVII. 


I. .A grocer mixes 40 Ihs. of tea 3a. a lb., 48 tts. at Re.i. 

bp. a lb. and 64 lbs. at Re.i. ga. lap. a lb.; find the value of i tb. 
of the mixture. 


2 . A grocer mixes 3 cwt. 24 lbs. of sugar at 6|rf. per with 

3 cwt. 64 fts. at 4|(f. ; at what price per lb. must he sell the mixture 

so as not to lose by the sale ? 

3. A tea merchant mixes 25 lbs. of tea at 14a. a lb., 40 lbs. at 

AV.i. 3a, 4p.^ and 27 fts. at Re.i. gm. ; at what rate per lb. must he 

sell the mixture, so as to gain Rs.21. 2a. on the transaction ? 

I. How many lbs. of tea-dust (which cost him nothing) must be 
put in the above mixture, to enable him to sell the tea at Re.i. yt, 4^4' 
per lb. and gam at the same time Rs.4. 40. on the transaction? | 


5 - A trader buys 756 cwt. of sugar at Rs.ig. 7a. Bp. wr cwt, ^^ 
with which he mixes 1921 cwt. of sugar which cost him ks*2i per^ 
cwt. ; at how much per lb. must he sell the mixture in order ^ 
a profit of ^jr.7396. Irt. 4^. ? 

6 . A grocer mixes 19 lbs. of tea at u. per lb., 36 -jti. i 

34^/. per lb., and 27 lbs. at is. b^dper ft. ; at how much per'ft. must | 
^he sell the mixture so as to gain /,2. $s. 4rf. on his ootl- 

^ 7 . A spirit merchant mixes 26 gallons of yL a 

gallon |with 39 gallons at 4<f. a gallon ; how many \^|^na of w^ter 
must^ he add to the mixture so as to sell it at loj. 9^' a gallcm ? 

^8. A man bought 150 eggs at 3 a penny, 1150 more" at 5 e 


penny, and mixed 
he lose ? 


them and sold the wi 


snA, hi^ much 
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9 . A grocer buys 4 cwt. of sugar at 6 d. per lb. ; and 8 cwt. at 
per ib. He sells 6 cwt. at sld. per !b. ; at what rate per fb. must 
he seil the remainder so as neither to gain nor lose ? 

-• - 10 . A merchant bought 84 gallons of whisky at /?jr.8. 6a. 
a gallon, and sold it at Jis.8. 4a. a gallon, making a profit of /?s 105. 
How many gallons of water did he add to the whisky ? 


158. Income and Expenditure. 

Income including ta.xes and other rates is called gross income* 
but excluding these, it is net income. What a man lays by out of 
his income after meeting all necessary expenses, is called his 

savings. 


.Ex. I. On the reduction of the income-tax from gd. in the 
pound to 4n?., a person saves £2g. iss. jod. ; find his gross income. 

£2g. 15.?. io^.«B 7150^.3= savings. 


He saves (9 — 4) or in every £ of his income. 


/. gross income required«s;^( 7 i 5 o 4 ’ 5 ) or / Ans. 

Ex. 2. A man has a yearly income of /?r.4867. Za and sets 
aside iPr.630 for charity, insurance and other purposes. What is the 
greatest sum be can spend per week, without getting into debt ? 



Rs, a. p. Hence we see that he may 

4867 8 ossyearly income spend Ta. \op. every 

^30 o 0 = charity, &c. week, and have li/T over at 

4j'4 237 8 0 =yearly expenditure, the end of the year. If he 
13*1059 6 o spends A’j.SI. 8a. per week 

i^^~7 he will run into debt. 


Examples XLVIII. 

1 . A man’s annual income is J?r.io,ooo and his daily expenses 
are Rs.\%. 10a. 4p. ; how much does he save in 9 years ? 

2 . A man’s income in the year 1895 out of which 

be saved .^jr.1691. 4a. ; what was his average daily expenditure ? 

% A man spends i?r.io5. 14a. in a week ; how much does he 
spend in a year of 365 days ? 

4 . V a person spends in 4 months, as much as he earns in three, 
bow much can he lay by annually, supposing that be earns /?4.2505. 
every 6 months ? 

^ 5. What Annual income would enable a person to spend Si’, gd 
a day and save ^7. i 6 i. io|^., every calendar month ? 

6L If a person has an income of £fiiSt 17s. .6d. a year, and he 
spends daily £1. 31. loltdL, how much will he save at the end of 

S’" ' 
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7. Find the salary of a person who pays £"1, gs. income-tax 
when the tax is yd. in the pound. 

8 A person after paying an income-tax of 4^. in the rupee, has 
4 p. remaining ; find his gross income. 

9. If a person’s yearly income be £6$. i2s. and he lay by 
£20 a year, how much does he spend per day ? 

10 . A person has an income of /!s,6yo6. 12a. 6^, and for the 
first 7 months be spends on an average /iV.588. ba. bp. a month 
how much must he spend during each of the remaining 6 months, so 
as not to run into debt ? 


186. Biviaion of money. 

When a given sum of money is divided among a number of 
persons in a proposed way, the amounts they severally receive are 
called their respective shares. 


Ex I. Divide ;^i6. 5J. bd. among A. B and C, so that A may 
have £\.2s. bd. more than and B ibs. gd. more than C. 

£ s. • d. 

Here B has o 16 g more than C ; 

and A ... i zb more than B. 

A ... i 19 3 more than C. 

Now, if we take away these sums, to be subsequently given to B 
and A respectively, their shares will be equal to that of C. 

Hence we have 


£. s. d. 

lb 9 
I 19 3 
£2 16 o 

A’s share 


£. s. d. 
16 5 6 
2 o 

, 3 )' V' 9 ~ 6 

£4 9 JO 

^£ 6 . 9f. id .; 


£. s* d. £^. 

4 9 10 49 

16 9 I 

£% b 7 £b *9 

share bs. ld.\ 


and (?s share —j^ 4 - 9 J- Jo^. 


d. 

to 

j 

I 


Ex. 2. Divide Bs.iiy, iia. among A, B and C, so that A may 
receive twice as much as jB, and B twice as much as C. 

If C*s share is i, i 7 *s share is 2 and share is 4* 

N ow, 1+ 2-f 4 • 7 ; 7)Bs .it7. it a. 

Bs. 16. i3«, 

Cs share •» Bs 16. ijcr,] 

B's share—13a. x 33. 10a. j- Am. 
and i4*s share— 13 ff. 4<i./ 
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Ex. 3. Divide A?f.^S4i5 among A., B and Cin such a way that 
for every Rs,2q that A gets, j^gets and Cgets Ri.w ; how 
much does each receive ? 

20+15 + IIas46 ; 46)^1.2415_ 

Rs. 52. 8a. 

share ■■^1.52. 8a. X 20 « 7 fi. T050. 'i 
.^’s 5harea«/?i.52. 8a. x i5««/i?j‘.787. 8a. . Arts. 
and Cs share«B^j,^2. 8a, x ii«ai?j.577. 8a. J 

Examples ZLIZ. 

1 . Divide 4^1.24. ga. 4p. among /f, J 3 and C, so that B may 
have Rs.^. $a. 4^. more than Aj and Os share may be double of j?’s. 

8. Divide .^1.73. 4a. 6p. between two men so that one may 
•eceive as much again as the other. 

3. Divide i?i'.i845. equally among 39 persons ; and 

supposing 15 of them to have received their portions, and of the 
rest only 3 i to appear ; how much might be given to each of these ? 

4 . Divide ;^20. 2s. 6d. into two sums of money, one of which 
contains as many half-crowns as the other contains shillings. 

5 - Divide /?i.245i5 among A^ B and C,'SO that A may have 
.A^s.1786. 12a. more than i?, and C ^^1.3257. 5a. less than B. 

6 . Divide i?j'.2509* 14a, among A^ i? and C, so thatmay 
receive ^ times, and C 5 times, as much as A. 

7. Divide ;£i89. 51. jXd. among 3 men, so that one of them 
may have 15 guineas more than either of the other two. 

8. A purse and the money it contains are worth >?r.i9. 4a., and 

the money is 10 times the value of the purse ; how much does the 
purse contain ? ^ 

8 C^vide Rs.txp between B and C, so that where A receives 
/£r.fO, 4 ? may receive Rs.^o^ and where iS receives/?r.20, C may 
receive i?r.5o 

10 . The sum of Rs.47$. 6a. 4p. has to be divided among 
5 persons, so that the first has 20 shares, the second I7) the third 12, 
the fourth 8, and the fifth 5 ; how much will each receive ? 

Divide £iig. i6s, 3^. among 36persons, In such a way that 
17 of them m^y each receive i8j. gd. more than each of the rest. 

12 . Divide RS.6S427. 3a. 4p, among 3 persons, so that the first 
shall have /P1.5687. 2a. 8^. more than the second, and the second 
, Rs, 72%g, la. 4p. more than the third. 

A 

- ^ 

187. Hqh, Women end Boyi. 

^ /. Divide Rsa$6 . 4 a* among 7 wwt* SI women and 11 boys, 
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4 

SO that each man may receive three times as much as a boy, and 
each woman twice as much as a boy. 

The 7 men will receive as much as 7 xj or 2i boys and the 9 
women as umch as 9x2 or 18 boys ; therefore 7 men, 9 ™ 

11 boys will receive as much as 21 +18 +11 or 50 boys. Thus, 

7 men ""21 boys 

9 women —iS ... col 5 )i 56_,4 

II boys —II ... ^ \ 10) 31 4 


50 

Hence a boy’s share —/? j. 3. a<»>, 


Jis.s 2 


a woman’s — y?j6. 4g, and a man’s — Ps.g 6a, 


Ex. 3‘ A man and a woman together have ^.r.40. (to. %p.y a 
woman and a boy together have Rs.y^. 8a, a man and a boy to¬ 
gether have Ri 35. la. tp .; And how much a man, a woman and a 
buy together have 

Here, adding the three given item% we have 
twice a man's money-t-twicc a woman’s moneytwice a boy’s money 
—/?j.40. 6fl, %p.'\-Rs.io, 8o. + /?j. 35. 70. 106. 6a. 2 p. 

/. a man + a woman+a boy together have/? j.io 6. 6a, 2|^.'i>3 

— ^5.53. 3a. yp. Am. 

Examples L. 


1 . Divide {,2. 10s. lold. between 3 men and 2 women, giving 
to each of the men 3 times as much as to each of the wome% 

2 A ger.tleman divided ^i^.103. 2a. among 12 men, 16 women 
and 30 children ; he gave to each man twice as much as to each 
woman, and to each woman three times as much as to each child. 
What did each woman receive ? 


3. Divide i?i.3993. So. among one man, one woman and 15 
boys in such a way that the Iran’s share-is lo times and the woman’s 
share 3 times as much as that of each boy ; what is the value of tliNS ' 
share of each ? * 

Divide /?r.S50i. 9a. among 4 men, 6 women and 8 boys* 
giving to each man double that of a woman and to each woman 
triply that of a boy. 

6. Divide /15. 6/. among 12 men, 17 women and adchildreo, 
in such a way that a man shall receive 3 times as much as a cldld 
and a woman twice as much as a child ; what does a woman teceiva 1^ 


6. Divide .^r.ii^i. 4a. among 20 women and 25 men, so that 
each woman may receive Rs 7.*Sa. more than each man; hoyr imtdiY 
will each woman receive ? « » ^ 


7 . * If 30 itfen, 40 women and 50 children receive 
them for 7 weetm’ work, and 2 men receive as mu^ as 
or $ chitdMMi, what sum does a woman receive per wedt ? 



•*1 



144 MATRICULATION ARHIIMETIC. 

/ 

NX 8. The weekly wages at a mill amount to /?j.i 862. In the mill< 
a certain number of women are employed at 6 a. Bp. a day, five 
times as many men, at Us 2. 12a. a day, and 6 time*> as many boys 
at /ie.i. 2ai Bp. a day ; how many men are employed ? 

9 . A and B together have /?j.48. 1401. , B and C together 

havei?5 45 loa. 6p, A and C together have Ba. up ; how’ 

much has C? 

10 . A goat and a lamb are together worth Bi.6. 10a , a goat 
and a calf are together worth Bs.io. 4^:. Bp. ; and a calf and a lamb 
are together worth Rs 8 ^a. bp ., find the price of a goat, of a lamb 
and of a calf. 


Examples worked out. 

Ex. I. A man has a certain number of pice, twice as many two- 
anna pieces, three times as many four>anna pieces and four times as 
many rupees If the total amount be oa., find the number 

of coins of each kind. 

Here, i pice 4'2 two-anna pieces-f 3 four-anna pieces-f 4 rupees 
a=(l-f 16 + 48-»-256) piceaK32i picc ; and A’j.501. 9a.«32100 pice. 

the number of pice —(32100- 4 -321) or 100. 

Hence, no. of two-anna coins»2X 100^200 ; the no. of four-anna 
coin$«>3x 100>=300, and the no. of rupees4 x icx)b4oo. Ans. 

Ex, a. A man died on June 2 Monday, 1890, having lived 
23025 days exclusive of the day of his death. Find the day and date 
of his birth. 

A yeara«365 days; therefore 23025 days-4-365*63years 30days. 
Now in these 63 years, 16 are Ieap-year» {which »366 days) j therefore 
33025 days ==63 ycars+(3o-16) days or 63 years 14 days. 

Again, 1890—63 ■» 1827, and reckoning 14 days backwards from 
June 1, we come to May 19. 

Hence, the man was born on May 19, 1827. 

\ow 23025 divided by 7 gives a remainder 2 ; therefore he was 
born on Saturday, reckoning 2 days backwards from Sunday. 

Ex. j. The total expenses of a family when rice is at Rs.j^ per 
maond are ^r.55 ; when rice is at Rs.^. 12a. per maund, they are 
Rs.S 2. Sa. (other expenses remaining the same); find his total 
expenses when rice is at Rs.4. 4a. per maund. 

Heie, a decrease of 12a.) or 4a. per md. in the 

price of nee makes a decrease of (Rs.SS-~-Rs.52, 8a.) or Ri.2, 8a> 
m4oa. in the family expenses. 

Hence, quantity of rice consumed by the family^*/ or 10 mds^ 
Theteibre the expenditure on rice—x 10) or ^x.40 and the other 
*ex|lBfes«>i ?^.(55 - 4o)m Rs. 1 5. 
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Now, the ptice of lo mds. at J^s.4. 40. pen nad.a>y?M* 4<x<R to > 
"*^^.42. 8rt. 

Hence, the required expenses»»7i*5.42. 8d!.4-i?.g.i5 —/&r«57« 8a. 

Ex, A corn>tneriChant^;mtxed 10 mds. of rice worth Es.4 per 
md. with a certain quantity worth Es 3. 8a. per md., and selling the 
mixture at Rs.^. 12a. per md, gamed Rs.io on the whole. How many 
nuls. of the second kind did he mix ? 

r»y selling the first sort of rice at AV.3. f2a. per md. he incurs 
a lo-^s of (/?jr.4 —Af.j. 12a J or*' 4ti. per maund j therefore the loss 
in 10 mds.«s« iox4rt.*=-4oa.**A*J.2. 8a. 

Now, gain per md. on the second sort»(A*x.3. 12a. —Af.3. 8a.) 
>»4a and as he shall have to make altogether Axao.4*Ax.2. Sa, 
or 8a.«B20oa. 

♦ 

,% the quantity required — ®It” or 50 mds. Ans, 

Ex. jf. A fiowal t mixed milk w orth Rs.j per md. with twice as 
much worth A’jr.5. 8a. per md. and having sold the mixture at Ai.6. 
4(1. per md., cleared A*r.io. 8r. on the whole. How much did be mix 
of e^ch sort ? 

The cost of I md. of first + 2 mds. of second ■«Ax.7 x i x Aj.s. 8a. 
X2«A*X,i8. * 

.*. the cost of I md. of the mixture* Ax.i 8 ' 4 - 3 a»Ax. 6 . 

The gam per md.*Ax.6. 4a. — Ax.A. ■■ 4a. and the total gain is 
A’r.io. 8<r.s=fi68a. 

the whole mixture contains ® or 42 mds. 

Now, 1 + 2 — 3 ■* quantity of first sorts»42>i-3*i4 mds.\ - 
and ... second...« 14 x 2ss28 mds./ 

Ex. 0 . A supply of water suffices for 60 days if 10 maunds leak 
off every day, but only for 55 days if 15 maunds leak off daily. Find, 
the total quantity of ^ater m the supply. 

In the first case 60 x 10 or 6oo\mds. leak off altogether, while in 
the second 55 x 15 or 825 mds. leak off. 

for (6 o~ 55) or 5 days’ use (825—600) or 225 mds. of wate^ 
are required. 

/, for daily use (225+5) or 45 mds. of water are required. 

Now, taking the first case, we find that the supply lasts for 
60 days ; and in that time (60x45) ^700 uids. arc required for 

use ; and 60 x 10 or 600 mds. le|ik off. 

Hence the total quantity reqd.9»(27oo+6oQ)rod8.«s33ooBidSi Am, 

" Ex,y, On changing 3 four-anna pieces, 1 received 36 c«te 
in sindfle and double pice. How many did;! get of eadi ? 

Here 3 four>anna pieces *120. *48 pice. 


Id 
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Now had ail bean single pice, I would have received 48 ; but as 
I received (48-36) or 12 single pice less, and the difference between 
a double and a single pice is one pice, 

the nuixfber of double pice=* 12 \ - 

and . single pice=36-12'»24 i 

Ex. 8. A man has three estates, and his incomes from the second 
and third are respectively twice and ihrice as much as from the first. 
He has to pay an income-tax of 8 pies in the rupee for the first, 
la. in the rupee for the second, and la. 4/. in the rupee for the third. 
If the tot,al income-tax be A\f 80, how much income coes each 
estate yield ? 

Supposing his income from first to be his income from 

second—and from third 3. 

Also, for the first he should have to pay (i x 8) or 8/. m the At-. 

second ... (2 x 12) or 24/. in ihe/?c. 

... third ... ... (3 X16) or 48^. in the AV. 

the total tax amounts to (8+24 + 48) or 80 pies in the rupee. 

Also AY80 —(80X 16 X 12) pies, the total tax. ^ 

Hence, income from fir^t^A*/. 8ox i6x i2-i-8o)=A?j. I92'| 

... ... second B»... 192x2 a»A.v.384!- 

... ... third —... 192x3 «= .^5 576,1 

Ex. g. A gave iff as many sovereigns as is expressed by the sum 
of all the numbers that can be formed by ‘different arrangements of 
the digits 2, 4 and 7 taken all together ; and B gave A as many 
six-pences as is expressed by the sum of all the numbers that can be 
formed by different arrangements of the figures 4, 5, 8 and 9 taken 
all together. Who is the gainer and by how much ? 

Thesum ofall the numbers that can be formed by different 
arrangements of the digits 2,4 and 7 taken ail together*®2 x (2 +4 
+ 7)x(io»*+io+i)s»2Xi3X If i-» 2886, [See jS'x p, Page 70.] 

Similarly, the sum of the numbers formed by the different 
arrangements of the digits 4, 5, 8 and 9 taken all together«=6x(4+ 
5+8 + 9)+(io®+id*+io+i)*6x26x 1 in «173316. 

^ Hence A gave li 2886 sov. or ^2886, and B gave A 173316 
six<pences or ;£4332. iSs. 

Therefore Xf is the gainer by (;^4332. i8r,—£2886) or 1446 
i8r. A»s. 


Hiscellaneons Examples II. 

1. From 261 times BS.J52. la. ^p. take /?r.9o892. 8^2. §nd divide 
tile semainder by 89. 

2 . How many Napoleons of 154. gld each can be obtailfd for 

llalerl of 2r. each ? « 
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‘ 3 . How many Nobles are equivalent to j£J 05 ‘ * 3 -^* 4 ^* ? 

4 . 13 rupees, 9 half-crowns and 17 three-penny pieces amount 

to 161. ; find the value of a Kupee. Find the value of a lac 
of rupees m English money, (i lac»1,00,000.) * 

A dealer bought 9 horses at A*r.ii8. 13a. 4^. each ; one 
died and the others he sold at a profit on each of Aj.oi. la. 8^ 
Find his gain. 

6. The value of a mark being (31'. 4^/, and that of a moidore 
27^., shew that iheie are twice as many farthings in 57 marks and 
57 moidores, as there aie drams m i i wt, 3 qrs. iqlbs. 8 02. 8 drs. 
of sugar. 

*7. 1 o a certain stock-in trade ^ and /? together contributed 
A’r 22 loa., It and C together A’r.25 Ka. and A and C together Rs 27, 
(ya ; how much did each contribute ? 

8. A boy ret eiving 4ir. per week h.as 2a stopped every third 
week ; if there ate 39 weeks in a school yciir, how much does he 
leali/e in 4 years 

• 9 . has A'i 1002. "ja. 8/>. and It 128786 pies; \i A receive 
Jrom A’22222 pies and/f from A A’r.iij iSa. how much will 
A have more than It " 

• 10 . Of 21 people 13 lose AV.1163. nr* each and 8 lose 
A’t.930. Ill 9/>. each What is the average loss per man ? 

A and It having an equal share in a heap of potatoes 
containing 86 maunds, A takes 24 mds. and It the rest, paying A 
R<f 27. iia. 0. What is the worth of a mannd of potatoes ? 

J 12 . A grocer's bill amounts to A’r. 1897. 8 u. It happens to be 
made up of equal sums for tea at AV.i. 1401. 8/. per seer, sugar at 4*2. 
per seer, nee at 3a. per seer, and coffee at i nr. per seer. How many 
seers are there of each sort ? 

• 13. A person mixes together 10 lbs, of lea at Ar.i. 4^2. per Hb.., 
12 lbs. at AV.i. Cxf and 14 Ihs. at Re i. Hr-r. per tb. He reserves 6&s. 
of the mixttiie for himself and sells the remaindei at ReA. 130. per 
ft. How much doe^ he gam ? 

14 . A manufacturer einplovs 50 men and 35 boys who work rS- 
peclivcly 12 and 8 houis a day dunng 5 days of the week, and half 
the time the other day ; eash m.in receives 4/1. and each boy l*». 0 , 
an hour. What is the whole amount of wages for a year ? 

15 What quantity of water must I add to a pipe of wine 
which costs A*i.900, to 1 educe its price to Rs.^ a gallon ? 

♦' 10 . *The yeaily expense of a school is J?r.i8993. ti«. j there 
is an endowment yielding A'r.4850.150. and suhseri^ions 
The rest is to be made up by the fees of the pupUa pf whom tme 
are aiy $ what most each of them pay on an average I 
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• 17 . In what time will a tradesman, who gains loa. Zp, a day and 
spends 5<2. of it, be able tq pay off a debt of /?j.2o 8. 9a. Zp, ? 

18. A lean’s weekly income is J?s. 18. *ja. and his quarterly 

expenditure is|fP.r.i82. How much will he save at the year’s end t 
(A years; 52 weeks.) , * 

19 . I buy 80 9 :>Sj^ of black tea at Rs.2. 2a. per ft. and 20 lbs. of 
green at Rs.2, 12a. per !b. and mix them ; at what rate must 1 sell the 
mixture so as to gain lo. ^p. in the rupee ? 

80 . Divide two fields, one of 6 ac. 3 po. 13 s 4 « yds., the other 
of 4 ac. 37 po. 27 sq. yds., between A, B and C so that A'% no. of ro. 
*0^5 no. of sq. po. sss^s no. of sq. yds. 

81 . September 17, 1893, was Sunday. What day of the week 
was September 17, 1891 ? 

, 82 . A wine merchant bought 2 pipes of wine at £2. ly. 4^. per 
gallon. How much water must he mix with it that by selling a gallon 
of the mixture for £2. bs. 8d.y he may gain on the whole ;^I4 

23 . A factor bought 25 pieces of cloth for 185000at4. 
too. per yard. How many yards are there in each piece ? 

•^ 84 . A house and its furniture are together worth j£3367. is!td .; 
if the house is worth 8 times the furniture, what is the bouse worth ? 

* 85 . A man’s total expenses are /?x.44, when rice sellg Rf 
Rs.2 , Ba. per maund, and ^j.46. 40. when rice sells at Rs 2. i la, 
permd. What are his expenses when rice sells at Rs.^. 3a. per 
tnacind ? 

» 86> Two persons buy mangbes at 16 per rupee ; one sells at I2 
per rupee and the other 16 for Re.i. 4a. How much profit does one 
make more than the other ? * 


87 . A man spending daily Rs.2. loa. 6 p. lays by iPj.150. 2a. 
I ip. in the year 1897 ; find his daily income. v 

Jm 88. 1 received 520 pieces in half-rupees and quarter-rupees in 
jptcfiange for 100 rupees. How many of each did I get ? 

A and B gave equal sums in buying 15 horses and 
3WS. A took & horses and 17 cows and B the rest. If a hoi^se 

€ i?r.$6. 8a. and a cow i?5.35. loa,^ how should they settle the 
unt ? 

30 . A man was born on the 15th of May 1762, and died oa the 
tythofjune 1825. How many days did he live, eidelusiveof the 
day of his death f ^ 

31 . A goldsmith manufactured 2 fi>s. 3 dwts. 8 grs. of gold into 
jrings, each containing 9 dwts. 16 grs ; he sold the rings at Rsa% 
»escii $ how much did he receive for them ? #4 

' %/ 38 . A piano, table and carpet cost Rsd>$2, ise. ; the jwo 1^ 
cost 4 &.S 47 . 6(1., and the table and carpet cost IEr.toa 20. 
thp price of each. 
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izz. A grocer buys 40 lbs. of tea at /?«.!. 12a per ft. as 4 also 
some cheaper tea ; he mixes the two kinds of tea and by selhng all 
the tei for Rs,2$6 4a. at 1. iia per ft. gams Rsp^ 14a. on 
his outlay; how many fts. of the cheaper tea doe^he bay, and at 
what price per ft. ? ^ 

*31 Twice W’s money ••3 times JT's money, and the difference 
of thur moneys is Rs 12 lOid How much has each ^ 

"^86. A bag contains a certain number of rupees, twice as mady 
half>rupee$, 4 times as many quarter*rupees and 8 times as many^ 
two*anna pieces, and total amount in the bag is i?j.ioo. How many 
of each are there ? 

36 At B and C contributed equal sums m purchasing 22 
horses, 28 cows and 56 sheep A took 7 horses, 9 cows and 19 
sheep, Ji took 8 horses, 8 cows and 17 sheep, and Cthe rest. If 
the price of a horse be Rt 68. 8 r, of a cow 44. 10a. and of a ^ 
sheep Rj y. 6a , which of them shall have to pay and which to 
receive, and how much ? 


• 37. A landowner has three estates The first estate yields an 
income of Rs 3000, the second Rs,42oo and the third J?j.62$o. If 
the* late of tax be la in the rupee for the first, la. m the rupee 
for the second and la 3^ in the rupee tor the third, how mncb tax 
has to pay altogether ? 

38 Divide Rx 7890 among B and C in such a way that A 
may receive Rs,i2S more than twice as much as i?, and CiPi.E^o 
more than thrice as much as B. 

39. A certain weight of gold worth Rs 20. 14a. per tola 
ts mix«d with an equal weight worth /?r.i8. 6a, 6p. per tola. 
Determine the weight of gold, so that by selling the mixed gold at 
/Pt.19. 14a. 6p per tola, a goldsmith may clear ^r.l2. 8a. on the 
whole. 


% 40 . In making $0 benches, the cost of each for wood is 
eft, for labour 1 ja, for polish 2a. and for screws la. How much is ^ 
Sftmed on each bench by selling the whole lot for A*r.ii2. 8a, ? 

41 . The 15th of May iStp was Thursday. What day l|||^ 
* week was the 27th April 1790? * 

e 48 . Tha cost of maintaining a family is i?j. 122 8a. wliftsi^l^ 
sells at tm. >er seer, and Rs 125. laa. when milk sells at to* 
seer. Find the iponthly consumption of milk m the family atid mt 
ftftDont of other expenses, supposing the latter to be unchimgad. 

\ 43 > A besieged garrison has a supply of water SO^lays. 
Owing 1ft a leak, however, in the bottom of the ««•«#» sin"' 
waste eaery day* and then the supply suffices for to dhys wm 
how many days the supply would soMoe If 80 ^ 
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^ it. A go^wala mixes 12 mds. 16 sr. of milk at Rs.t>. 9a. per^d* 
with 22 nids. 24 sr. at A'j.7. Ba per md. He then adds i md 20 sr. 
of watei and sells the mixture at 6 seers per rupee. How much does 
he gain or lose ? 

"■I 45 . Divide .A!j.io256. 12a, among three men, so that the 6rst 

shall get AV. 1251. 4a. more than the second, and A^j.152 less than 
the third. • 

K 46 . 8 men, 16 women and 24 boys earned in S days. 

A woman earns daily 2a. more than a boy, and a man dailv earns is 
much as a w'oman and <1 boy together. Find how much a man, 
a woman and a boy daily enn 

47 . If 50 pieces of com consisting of single and double pice 
make up a rupee, find the number of each coin. 

48 . A man died on the 7th August, Thursday 1H90, having 
lived 21000 days Exclusive of the day of his death). Find the day 
and date of his birth. 

49 . A certain Englisti Landowner has three estates, for which 
he has to pay a total tax of ;^i8o. His income from the secona <hnd 
third estates are respectively twice and four times his income from 
the first The rates of tax foi the three aie respectively 1.7. is. 
3cf. and is. 4/f. in the l^eteimine his income from each estate. 

50 . A pays 77 as many rupees as is expressed by the sum of 

the numbers formed by all the different arrangements of the figures 
2, 3 and 4 taken all together, and /i pays A as many double p'ce as 
IS expressed by the sum of the numbers formed by the figures 1, a, 3 
and 4 taken all together and arranged in all possible w'ays. Who 
shall be the gainer and by how much ^ ** 

5 L Divide loa. among 8 boys, 4 women and 3 men in 

such a manner that a woman shall receive 2ci. more than twice as 
much as a boy, and a man 4a. mure than as much as a boy and a 
woman together. , 

50 . A man died on the ist of August, P'riday morning, 1890. 
He bad lived 10000 days. Find the date and day of bis birth. 

'f 53 . Divide Rs.tySo. 13a. into three such parts that the first 
part shall be Rj.i 2S. 3a. more than the sum of the second ind third, 
and the second part Rs.17. 120, more than the third, 

i 54 . If the monthly expenditure of a family bl iPj.57. 8a,, 
when rice is at Rs 4. 6a. per maund and A’x 58, when rice is at 
8a. per maund; what should the expenditure be when rice woold.be 
at Rs*4. 12a. per maund ? 

e What sum of money is that which being moltiplied by 16, 
Rs.t 4 added to the product, the sum divided by 13, and3. 430. 
t« tha quotient, the sum is Rs 7* ? 

An equal number of men, women and boys together earned 
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^j.62. 8^1. in 5 days. A boy earns 2/1., a woman 3^. and a man $a 
qaily. Find the number of boys. 

57 - A goldsmith mixes a certain number of tolas of gold 
worth ^r.2o. 8a. per tola with twice that quantity worth iCj.19. 6a. 
per tola On selling the mixed gold at ks.20 per tola, be gained 
/is 15. How much of each kind did he mix? 

•68 Sound travels at the rate of 1142 ft. per second ; what is 
the distance of a thunder-cloud uhen the sound of thunder follows 
the Hash of lightning after an interval of 9 seconds ? 

A gives /} 112 gallons of brandy at 32T. (>d, a gallon, and 
receives in return ;^40 i2r 6r/. and 7S0 yds. of cloth. What is the 
price of the cloth per yard ? 

60 . There are (> presses at work striking off sovereigns, half- 
sovereigns, floims, shillings. si\-pences and four-penny-pieces respec¬ 
tively, .ind each at the rate of 2500 per hour ; find the value of the 
money struck off in 13 days of s, hours each, 

* 61 , What IS the diffnence in seconds between the Mahnmedan 
>ear of 354 da>s S hrs. 48 mm. and the Hindu yeat of 3O5 days 6 hrs. 

12 niin sec. ? 

If 6 hats cost as much as 25 pans of glbves, worth 
loa. a pair, how many hats can be bough*t tor 2ti. 4^. ? 

'«63 If telegraph posts are placed 66 yards apart and a railway 
tram passes one in every three seconds, how many miles an hour 
is the train running 

* 61 . A person observed the flash of a cannon 7 seconds before 
he heard the report; how far was the cannon distant, supposing that 
sound moves at the rate of 1142 ft. per second ? 

66. In how many days of 8 hours each will a person be able to 
count 10 l^cs of rupees at the rate of 80 per minute ? How m|iny 
will remain to be counted on the morning of the 26th day ? 

*' • 68 How much water must be mixed with 30 seers of milk 
worth 20. per seer, m order to reduce its price to la. 6/. p« seer ? 

67 . By the payment of 2s. id, in London a banker will give 
credit at Calcutfh for a rupee ; how many rupees may be received in 
(Calcutta for the payment of £502$’ 6s. 3d in London ? 

. «• >(5 07. of silk can be spun into a thread 2 fur. 20 po. kmg j 
what weight of silk would supply a thread sufficient to reach 
Moon if the distance be 240000 miles ? 

* 69 A ship’s crew of 50 men have a supply of water for ya dey$ 

at 2 seers a head ; if they lose 125 seers, and find that; they will hf ' 
50 days at sea, what must be each man’s daily aUQwaitce4f ^ ^ 

* 7o. A landowner has four estates, for which he has to 

tax of ^j.760. The second, third and fourth yield rtspectit^.tni^ , 
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thrice and four times as much income as the first. If the tax be 
levied at lo, 9, 8 and 6 pies in the rupee respectively, find the 
amount of his income from eacb^estate. 

71 * A tradesman In India exchanges with a merchant in China 
as many maunds of sugar as is expressed by the sum of all the 
numbers that can be formed by the different arrangements of the 
digits 7, 8 and 9 taken all together, for as many pounds of tea as. is 
expressed by the sum of alt the numbers similarly formed by the 
digits 3, o, 5 and 7 taken all together. How much tea does the 
Indian merchant get in return for 37 mds. of sugar ? 

72 . A man’s monthly expenditure consists of 5 mds. of rice, 
I md. 20 sr. of flouri 15 sr. of ghee and 2 mds. fS sr. of milk. When 
rice costs j^r.3. loa. tp. per md., flpur Rs.^. 12a. per md., ghee /VY37. 
8a, per md. and milk Rs.s 8a. per md. the total expenses amount to 
Rs*iy>. loa. If the prices of other articles remain the same, what 
would his family expenses amount to, when nee would sell at ^^4. 12a.. 
dour at Rs.5. 4a., ghee at Rs,4i. 8a., and milk at Rs.6. 4a. per maund r 

73 . A total weight of 12 mds. 10 sr. consists of a certain 
number of 10 seer-weights, three tiroes as many of 5 seer*weights, 4 
times as many of 2| seer-weights, 6 tiroes as maupy of 1 seer-weighls, 
8 times as many o#half seer-weights and 16 times as many of poti^a 
weights. Find the number of each kind of weights. 

. A certain number of sovereigns, twice as many crowns, 
3 tjtaes as many half-crowns, 8 times as many shillings and 12 times 
as many six-pences together amount to £28. ss. ; find the numbers 
of each coin. • 

V 75 . A man mixed 3 rods, of milk at ^jr.4. $a. per md. with 
a certain quantity worth ^x.4. 4a. per md. and three times that 
quantity worth Rs.^. 12a. per md. He sold the mixture at ^^’.4. 20. 
per md. and thus cleared on the whole. How much of the 

second and third sort did he mix ? 


CHAPTER IV. 

Numbers, Measures and Multiples 

I. irinfBJEBs. 

188 . Numbers which follow a regular order increasing by* i 
are called OOttfaentiTO numbers. The consecutive numbers com¬ 
mencing at 1 are called natural numbers. 

Thus, 4f 5, 6, 7, 8, &c. are iomecutivt^ and i, 2, 3, 4, 5, 6, &c. are 
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189. Numbers are either even or odd. 

Numbers are called even when they can be divided by 2 with¬ 
out a remainder, and Odd when they cannot be so divided. 

Thus, 4, 8, 10, 16, &c. arc even and 3, 5, 7, 13, &c. are odd 
numbers. 

180. A measUTe or factor of a number is amj' number which 
divides it without a remainder. It is said to measure the number by 
the units contained in the quoiient. 

Thus, 4 is a measure or factor of 24, because it is contained 
exactly 6 times in 24. All numbers have 1 for a measure. 

191. An aliquot part of a number is any measure of it. 

Thus, 4 is an aliquot part of 20, for 4 is a measure of 20. 

192. A multiple of a number is any number which contains 
t an exact number of times. 

Thus, 108 IS a multiple of 12, because 12 is contained exactly 
0 times in 108. 

193. A measure is sometimes called a sabmnltiplo. 

Thus, 4 is a submultiple of 16. » 

I9i. Numbers are either prime or Composite. 

A prime number, or a prime, is a number which can be- 
divided exactly only by itself and by unity. A composite number 
is a number w'hich can be separated into factors each grea ter than 
unity, or which, in other words, arises from the multiplication of 
(•wo ox more other numberst termed factors. 

Thus, 2, 5, 7, ir, &c are primes., and 4, 8, 10, r2, &c. arc com¬ 
posite 

195. Two numbers are prime to each other, when their only 
common measure is i. 

190. One number is divisible by another when it can be 
divided by that other number exactly. 

Thus, 20 is divisible by 5, for 20 contains 5 exactly 4 times. 

197> The following Rules are important, and should be care-;, 
fully committed to memory. 

(i) If a number divide a product of two factors and be prime to 
one of them, it must divide the other. 

Thus, if 4 divide 9x24, and 4 is prime to 9, then 4 must divide- 

for 4 IS a measure of 24. 

b) If a number is divisible separately by two others wbifib-are 
prime to each other, it is divisible by their product. 

Thus, if 340 be divisible by 3, aud by 4, where 3 and 4 are prime' 
to each other, it will be divisible by 3x4, for 34ot>i(3 X4lX20j 
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<3) If one number is divisible by another, any multiple of the first 
is also divisible by the second. 

Thus, lo is divisible by 2 and ; ; hence any number ending with 
o, being a multiple of lo, is divisible by 2 and 5. 

TOO is divisible by 4 and 25 ; therefore all numbers ending with 
two ciphers are divisible by 4 and 25. 

1000 is divisible by 8 and 125 ; hence all numbers ending with 
three ciphers are divisible by 8 and 125. 

Again, iooi»7xii X13, and therefore 1001 is divisible bv 7, it, 
and 13. Hence all numbers like 7007 or (7 x 1001), 18018, or 

(18 X loot', 325325 or (325 X loot) are all divisible by 7, 11 and 13. 

(4) If each of two numbers is divisible by a third, their sum or 

difference is also divisible by the third. 

Thus, 8654= 8650+- 4 and is divisible by 2, if 4 is ; 

4-35= 4240- 5 ... ... 5, if 5 is ; 

7336= 7400- 64 . 4, if 64 is ; 

78664=78000+664 8, if 664 is ; 

86184=5860864*98 and is divisible by 7, if 98 or (184-86) is ; 

429275 =429429 - 154 II, if 154 or <429-275) is ; 

186459=186186 + 273 13, if 273 or (459 - 186) is. 

(5) If each of tw’O numbers is divisible by a third then the sum or 

difference of any multiple of the fir-st and of any multiple of 
the second is also divisible by the third. 

Thus, 627 = 600 + 20 + 75*6(99 +1)+ 2(9+ I )+7 

= 6x99 + 2x9 + 6 + 2+7 ; 

627 is divisible by 3, if 6 +24*7 is. 

7362 = 7000 + 3004-60 + 2 - 7(999 J) + 3(99 4 * I) + 6(9 + I) + 2 

-•7x999 + 3x99+6x9 + 7+34-6 + 2 ; 
7362 is divisible by 9, if 7+ 3 + 6 +2 is. 

82654 5= 800C0 + 2000 + 600 4-50+4 

= 8(9999 +i) + 2( 1001 - 0+6(99+ 0 + 5 ( 1 1 - 0+4 
= 8 X 9999+2 X 1001 + 6x99 + 5 X ii+8-2 + 6~5 + 4 ; 

/. 82654 is divisible by 11, if (84-64*4)— '2 +5) is. 

(for 9999, 1001, 99 and 11 are all divisible by ii.) 

198. Criteria of Divisibilitj. 

A number is divi.sible by 

2, if its last digit is divisible by 2 ; as 450, 326. 

3, if the sum of the digits is divisible by 3 ; as 267, 531. 

I, if its last two digits are divisible by 4 ; as 600, 520, 924. 

5, if its last digits are o or 5 ; as 370, 865. 

6f if it is divisible by both 2 and 3 ; as 318, 588. 

if itS' last three digits are divisible by 8 ; as 3000, 5240, 2816. 
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9 , if the sum of its digits is divisible by 9 j as 648, 702. 

10, if its hist digit is o ; as 4570, 2300. , 

11, if the difference between the sum of its digits in the odd and in 

the even places i» o, or is divisible by 11; as 1067, 2695, 19613. 

12, if it is divisible by both 3 and 4 ; as 708, 1164 
For J and 13 , sec Art. 197 (4). 

199 . There is no direct method for determining primes, and 
so we give below a list of the prime numbers from 1 to 227. 


1 

11 

29 

47 

71 

97 

t »3 

149 

175 

197 


•3 

3 « 

53 

73 

101 

127 

15 * 

179 

199 

3 

17 

37 

59 

79 

J 03 

131 

'57 

181 

211 

5 

19 

41 

61 

8', 

107 

>37 

163 

191 

223 

/ 

-3 

43 

f >7 

89 

109 

139 

167 

193 

22? 


200. 7 b -isccrtiiin luhni numbers me prime. 

(1) ICverv number whose last digit is o, 2, 4, 6, or 8 is divisible 
by 2 (Art. 198), and thctefore every sut h number except 2 itself is 
not a nrime Every nutnbei wiiose last digit is o or 5 is divisible 
by 5, and therefore eveiy such number except 5 itself is not a prloae 
Hence the last digit ( f every prime number except 2 and 5, must 
be I, 3, 7 rr 9. 

(li) If then the la*-! digit of the given number be i, 3, 7 or 9 try 
as divisors one after another the primes 3, 7, 11, 13, &c. ; if there is a 
lemainder in each case the given number is a prime. It is not neces¬ 
sary to tty a divisor whose square is greater than the given number. 

Ex. Are and 947 prunes ? 

(n 689 IS not divisible by 3 (for 64-8+9=23), nor by 7 (by 
trial), nor by it (for 6+9 - 8= 7\ but is divisible by 13 ; therefore 
689 is not a prime. 

(2) 947 IS not divisible by 3, 7, ii, 13, 17, 19, 23 or 29 : and we 
need not try the n^xt divisor 31, for the square of 31 is greater than 
947. Hence 947 is a prime. 

201. To resolve or decompose a composite number into its 
prime factors is to find th«ise prime numbers which when multiplied 
together produce the given number. 

Thus, 2 toss 2 X 3 X 5 X 7 ; 504 » 2 X 2 X 2 X 3 X 3 X 7 « 2 *X 3 *X 7 . 

202 . When the factors obtained are all primes, the number is 
said to be resolved or decomposed into its prime Or elemeXLtaTJ 
factors.. 

♦ 203 . No number can be resolved into prime factors in more 

than one way. 

201 , To resolve u number into its prime factors. 

Rule. Divide in succession by each of the primes 2, 3, 5, 7, 
4 ii See., which can be used as divisors, and in each case as often as 
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possible, until we obtain a quotient illhich is a prime; these divisors 
and the last quotient exprjsssed in the form of a product make up the 
given number. 

JSx. /. Resolve 44856 into prime factors. 

2**8)44856 The last two dibits form 56, which is divisible 

3*“9'56o 7 by 8; the sum of the digits—44-4 + 8 + 5+6*27. 
7)621 Hence the number is divisible by 8 and,^9 or 2® 
~ and 3*. 

y Also 623 = 7 X89, and that 89 is a prime. 

44856* 2'»X3*X7x 8q. 

2, Decompose 8862777 into its prime factors. 

3*“9!^8152777 The sum of the digits=45, w'hich is divisible by 
3^™ 9)9847 S3 9 ot 3* » the sum of the digits of the quotient —36 : 
11)109417 (8 + 6+7 + 7)— (8-f 2 + 7)==i I. Hence the niim- 

T)9W divisible by 9, 9 and n. 

7)14^1 . As®’"* ’**9947,. we have 947-9*938, which is 

divisible by 7 ; in like manner, again by 7, and 203 
^ —7 X 29 and 29 is a prime. 

8862777*9x9x11 X7X7X7X 29* 3*xjltW7^2q. 


Examples LI. 

1. Resolve menially the following into elementary factors - 

(1) 6; 10 j 14 ; 21 ; 35 ; 28 ; 45; 64 ; 81; 96; 72. 

(2) 56; 30; 2804 144; 224; 285 ; £98; 176; 342. 

2. Decompose the following numbers into their prime factors : — 
(0 320 ; 460 ; *462 ; 315 ; 612 715 1 846 - 945 i 735* 

(2) ii88j\i309; 1827; 1331 ; 1456 ; 1485 ; 367$ ; 4620. 

(3) 5250 J 55020 ; 16632 ; 47089 ; 53599 ; S8725 ; 11025. 

(4) 5*4250; 190463 ; 259811; 508079; 4149*73* 4057690, 

(5) 7507500; 73896433; 11176704; 119189070; 125023500. 

3. Ascertain which of the following numbers are prime and the 
prime factors of those which are composite ; — 

(*) 3* ; 53; 86; 96 ; 167 ; 13* ; 275 ; 480 ; 856 ; 873. 

(2) 397; 289. 461 ; 727 ; 667 ; 851; 953 ; 97* ; 997- 

(3) 1009; 1517 ; 1729; 4576; 2501 ; 4717; 3389- 

I. Determine which of the following numbers^are divisible by 
3r.4if S>,6, 7, 8, 9, 10, II, 12, and 13 respectively 
^65 j 216; 324 ; 425; 639 ; 936 ; 868 ; 512 ; 795* 
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(3) 3164 ; 4228 5 II 172 ; 2859;*11599 ; 14916; 53729. 

(3) 1235 ; 6467 ; 38187 ; 123456 ; 777777 ; ^01830. 

(4) 2709344 ; 50707338 ; 6913580247; 7264^41196. 

5. How many prime numbers are there between ?— 

(i) 16 and 96. (2) 53 and 100. (3) 140 and 230. 

(4) 330 and 350. (5) 556 and 600. (6) 790 and 1008. 

6 . By what numbers may 179, 313 and 799 be divided that the 
remainders may be 3, 5 and 7 respectively ? 


II. aBEAresT common measubk. 

305. A common measure or common factor of two or 
more numbers is any number, which will divide each of them without 
leavings a remainder. 

Thus, each of the numbers 2, 3 and 6 is a common measure or 
common factor of and 30, for each of the numbers 2, 3 and 6 
divides r8 and 30 exactly. 

206. The greatest number that div ides each of two or more 
numbers exactly is called their Greatest Common Measure 
(G. C. U.) or Highest Common Factor (H. 6 . F.) 

Thus, 6 is the Gteaiest Common Measure of 18 and 30, for it is 
the greatest number capable of dividing each of then, exactly. 

307. // one number measure each of two others^ it xtnli measure 

their sum and difference ; also any multiples of each^ their sums ami 
differences. 

Thus, 4 is a common measure of 20 and 12 ; and 
their sum—2o4.i2*«32 = 4x8 ; their difference—20—12«• 8*4x3 ; 
a multiple of 20-20x5-100-4x25; of 12-12x7-84—4x21 ; 

also, 100+48-148—4x37 ; 100-48-52-4x13 ; 

each of which evidently comprises the number 4 as a measure or 
factor ; and similarly of more numbers. 


Examples Lll. 


Find, by inspection^ the G. C M. of 
1. 4 and 6 . 3. 6 and 9 . 3 . 8 and 12 . 

5 . 20, 32. ^ 6. 48.27. 7. 43 » »8. 

9. 9^1 84 . 10. 3^> 45* 4S» 57* 

;is. 21, 38 |jJ 5‘ 18* 30f 2S» 45- 80. 32,40, 48. 


A 9 and 24 . 
®* 48* 54* 

11 42 , 56 . 

W- 3<>^35*4o. 
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. 308. The G. c. M. of two or more numbers may often be found 

by resolving each number into its prime factors and then taking 
the product of all the prime factors cammon to them. 

Ex. Find the c. M. of 63 and 168. 

X9 = 7 X3 X 3 ; 168® 7 x 24«»7 x 3 x8»7 x3 X2 X2 x 2. 

Therefore the factors common to 63 and 168 are 7 and 3 ; hence 
the G. C. M.® 7 X 3»2i. Ans. 

209. In finding the 0 C. M. of two or more numbers, it is suffi" 
cient to find the prime factors of one of the numbers, and then find 
by trial which of these factors divide each of the remaining numbers 
exactly ; the product of ail these common factors is the required 
G. c. M. 

Ex. Find the G. c. M. of 492, 744 and 1044. 

The prime factors of 492 ate 2, 2, 3 and 41 ; of these factors 
2, 2 and 3 divide 744 and 1044 ex nelly, but 41 does not divide them. 

Hence, the requited G. c. M. is 2 x 2 X 3 or 12. Ans. 


Examples Llll. 



Find, by method of factors the c. M. 

of 

1 . 

45 and 72. 

\, 2. 64 and 96. 

3 . 48 and 72. 

4 . 

56 and 140. 

5 - 8r and 171. 

6. 74 and 259. 

1 . 

205 and 387. 

8. 325 and 425. 

9 . 230 and 414. 

10. 

490 and 546. 

1 1. 308 and 506. 

12. 247 and 323. 

13 . 

1216 and 424. 

14 . 620 and 2108 

15 . 45, 72 and8f. 

16 . 

162, 729 and 4374- 

17 . 1326, 3094 and 4420. 

18 . 

372, 994 and 3152. 

19 . 504, 

5292 and 3040. 

20. 

102, 612, 476, 816 and 42S. 



210 . When numbers can easily be resolved into their prime 
factors we have shown in Art. 208, ih it their G. c. m. is formed by 
the pioduct of the least powers of those factors which are common 
to all the given numbers, but when the numbers are large and their 
prime factors cannot be readily determined, we use a different method. 

211 . To find the G, C. M. of two numbers, whose prime factors 
cannot be teadily ascertained, we use the following Rule. 

Rule. Divide the greater of the numbers by the less, then the 
first divisor by the remainder, then the second divisor^by the second 
/emaipder, and repeat this operation till there is no remainder ; the 
iipt ^^lOr will be the G. a M. required. 
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Ex. Find the G. C. M. of 9756 and 8496. 

The first divisor 


is 8496 and the 
first remainder 1260. 


8496)9756(1 
8496 

»260)8496(6 
7560 

936)1260(1 
936 

324)936(2 

648 

288)324(1 

288 

3'6;.288(8 

288 


The second divisor is 1260 and 
the second remainder 936. 

The third divisor is 936 and 
the third remainder 324 ; 
and so on. 

The final divisor is 36. 
the required G, C. m. is 36. 


212 To find the o *^0 . m. of three or more numbers. 

Rl'LK Find the G. c. m. of the first two numbers ; then the 
i;. c. M. C)f this o. C. M. and the third number ; then the G. c. m. 
of this last (i. c. M. and the fourth number ; and continue this 
process to the last number ; the last Qt- C. Jtt. is the required 
r c, M. of the Riven numbers. , 

Ex. Kind ihc o. c. M. of 741, 1131, 1183 and 1989. 


741)1131(1 3 V)*«S 3 ( 3 C> *3)^989(153 

741 1*7 13 

3'7o)74«(i 13)39'3 68 

390 39 6^^ 

35 >1390(1 39 

351 39 

39)351(9 


351 the required 0. C. M. is Ans. 

Examples LIV. 



Find the G. C. 

M. of 

— 



1 

126 and 444. 

2. 

646 and 950. 

3. 

54 and 258. 

4. 

366, 128. 

5. 

3556, 3444. 

- 6. 

5187, 5850- 

\ 7 . 

4833, 6237. 

8. 

9367, 14501. 


3252, 424S. 

10 . 

2145^ 347 «• 

\ll. 

4081, 5141. 

‘ 12. 

1441, 1572. 

13. 

6441, 10283. 

X 14 . 

13667, 14186. 

-^ 15 .* 

43365 , 44688. 


12925, 63305. 

^ 17 . 

11050,35581. 

\ 18. 

109056, 179712, 

19 

125075, 225025. 

. > 20. 

;o 5945< 945105- 

31 . 

428571, 999999 

33 . 

143278,' 1278142- 

33 . 385629,7855323. 



]6o 

24 . 12572T4, 11215246. 

26 . 3876519, 3101729671. 

28 . 6186, 10310, 15465. 

30 . 1617, 2871, 4213. 

32 . 16442, 24663, 41105. 

34 . 204, 1190, 1445, 2oo5. 

36 , 5040, 23940, 28350, 31773' 
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25. 703037, 5*34083. 

27. 416*5795893, 877267019106. 
29 . 12018, 20030, 3^45. 

31 . 13338, *4*36, 15903- 
33. 2697, 3441, 127K 
35 . 12558, 20769, 47403, *258! 
37.'^1573, 19397, 28036. 


38 . 70843288, S52706430 and 6S6138242. 

39. '/io 70784, 1180608^ 1455168 and 1520376. 

40 . ^,<^2680, 49140, 154980, 429660 and 925932. 


213. Numbers which have no common measure greater than 
unity, are said to be prime to each other. 

Thus, 15 and 29 are prime to each other. 

Ex. Are 1726 and 1623 prime to each other? 

1623)1726(1 
1623 

103)1623(15 
103 

593 
5*5 
78 

/. 1726 and 1623 are prime to each other . 

314 . Every common measure of two numbers is a measure of 
their G. c. m. 

Thus, 2 and 3 being common measures of 18 and 30, is a 
measure of 6 , the G. C. m. of 18 and 30. 

216 . The numbers of which the r.. c. M. is requirejjl must refer 
to the same unit, and the g. C, m. refers to that unit. 

Thus, the G. c. M. of i?r.429 and J?r. 7 i 5 is i?J.i43 ; the g. c. m. 
of 224 feet and 336 feet is 112 feet. 

Siamplof IiV. 

1 . Are the Ibllowtng numbers prime to eadi other ?— * 

< *). ^789 and 7337. (2) 3375 and 5836. (3) 4956i and 970731^ 

^S;»S^573 and 84329. (5) 9367 and 14501. (6) 19001 and 46253. 

54987262. (8) 18432, 21952 and 42895. 


78 

25)78(3 

75 

3)25(8 

24 

I 
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2. Find the G. c. M of : — 

Ci) 8029 23791. (2) 441441 and 844272. (3) 181896 and 147S76. 

(4} 39835 and 162424. (5) 218707, 526769 and 695822. 


Ej^amples worked out. 

Ex. 7. Find the greatest number that will divide 2293, 4245 
and 5348 leaving the remainders 18, 20 and 13 respectively. 

2293-18=2275 ; 4245-20-4225 ; 5348-23-5325- 

The reqd. no. is the G. c. M. of 2275, 4*25 and 5325=25. Am. 

Ex. 2 Two bills, one amounting to i?7i78. I2«. and the other 
to >?j.420 are to be paid in coins of one kind ; what is the largest 
com that can be used ? 


Rs.’jZ. I2a,= 1260a. ; /?jr.420 = 672oa. 

the largest coin required is the G. c. M. of 1260a. and 6720a. 


— 420a. — A*j. 26. 4a. Ans. 

Ex. ji. The sum of two numbers is 1144, and their G. C. M. is 
143 ; how many pairs of such numbers can be formed f Form them. 

1144-5-143-8. 

Now 8 —14*7 —2 + 6=3+ 5 —4 + 4, no more. 

Of these parts the only pairs of numbers that are prime to each other 
are i, 7 and 3, 5. Hence /Ti'a pairs of numbers can be formed. 

Thus, the first pair= 1 x 143 and 7 x 143, or 143 and loot 
and the 2nd pair —3 X 143 and 5 X 143, or 429 and 715. | 


As legards the other pairs that can be formed, 143 will 
..ommon measure, but not the G. C. M. 



Ex. y. The product of two numbers is 3240, and their G. C. M. 
>1$ 18 ; how many pairs of such numbers can be formed ? Form tke^ 

3240-i- 18*- 10 ; and 10— I X 10 or 2 X 5. 

Hence /?r*a pairs of numbers can be formed. . 

Thus, the ist pair=i8xi and iSxio, or 18 and 180 *1 
and^he 2nd pair=i8x2 and 18 x 5 or 36 and 90. j 

Ex. j. What number is that which, when divided by 6, the quo¬ 
tient agaia:by 6, and that quotient again by 6, will give the Q. C. M. 
of 35 and 135 ? 

The G. c M. of 35 and 135 is 5. 

Now the question is, what number is that which, when divided by 
6 , the quotient again by 6, and that quotient agaiiT by 6, will give 5 i 

Since, 6,6 and 6 are the three divisors and 5 the last quotient, 

the first dividend or the required numbet is 5 x<6x6x6) 

— io8ft Am, 


11 
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Szamples LVI. 

1 . What is the greatest sum of money contained exactly in 
7a. tp, and Rs.’jo. 12a. 6/. r 

2 . Find the greatest number that will divide 3s and 61, leaving 
remainders 3 and 5 respectively. 

3 . What number is that which, when divided by I2, the quotient 
again by 12, and that quotient again by 12, will give the G. C. M. 
of 148 and 772 ? 

4. Find the greatest weight in grains, that will measure both 
pounds Avoir, and pounds Troy. 

5 . The sum of two numbers is 928, and their G. C. M. is $8 ; 
form as many pairs of numbers as convenient. 

6. What is the greatest unit of time with which 15 hrs. 12 min. 
and X day 3 hrs. 33 min. can be both represented by integers ? 

7 . Find the greatest number that will divide 1624, >878 and 
4220 leaving 7 as remainder after each division. 

'8. The product of two numbers is 5700, and their G. C. M. is 5 ; 
find as many pairs of numbers as convenient. 

9. In working out a question in the G. c. M. of two numbers, 
1 found the different remainc^ers were 2388, 180, 48, 36 and 12, and 
the first two quotients i and 9 • find the numbers, and the , last three 
quotients. 

10 . In solving a question in the G. C. M. of two numbers, the 
quotients are 5, i, 18, 1, 3, i and 2. The last divisor is 15. Find 

nuoxbers. 

" 11 . The sum of two numbers is 1394, and their G. c. M. is 34 ; 
bow many pairs of numbers can be formed ? 

18 . The product of two numbers is 4608, and their G. c. M. is 
16 ; bow many pairs of numbers can be formed ? 

13 . What highest number will divide 387* 480 and 599 leaving 
the retbainders 2, 5 and to respectively ? 

' 14 . What is the greatest number by which, when 399, 695, 548, 
1003 are divided, the respective remainders are 3, 2, 8 and 4 ? 

' . 15 . Two bills* one of £4. 13.^. 6<f. and the other of £ 6 . ()s. 4^. 
areTo be paid in the same coin. Find the largest coin that can be used. 

16 . A has i?r.679, B Bs.$goi and C i?s.6734 ; they agree to lay 

it out for sheep, at the highest price per head that will allow each 
(exactly to invest his money; how much can they pay a head and 
how many can each purchase ? * 

17. Find the two numbers;nearest to 10000 that have 169 for 
thair o. c. m. 

19. A national scfaoobroaster divided his scholars, consisting 
el 2ft boys and 143 girls, Into the largest possible equal classes so 
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that each ciass of boys should contain the. same number as each class 
of girls. Find the number of classes. 

19 . A person wishes to distribute 8 q 5 mangoes, 131Z guavas 
and 1978 plantains, equally among a number of beggars. Find the 
greatest number receiving the charity in this way. 

20 . A labourer was engaged for a certain number of days for 

JRs.io. 15a. 8^, but being absent on some of these days he was paid 
only ^j.3. • shew that his daily wages cannot exceed loa, 

21 . Find the greatest number of 4 digits and the least number 

of 5 digits that have 124 for their G. C. M. * 

22 . Find the greatest and the least number of 6 digits that 
have 251 for their common measure. What is their G. C. M. t 

III. LEAST COMMON MULTIPLE. 

216. A common multiple of two or more numbers is any 
number which is divisible by each of them separately. 

Thus, 96 is a common multiple of 2, 3, 4, 6, 8 and 12, because it 
is divisible by each of them. 

217. The Least or Lowest Common Multiple (L. C. M.) 

of two or more numbers is the least number that can be divided by 
each of them without a remainder. 

Thus, 24 is the I^ast Common Multiple of 2, 3, 4, 6, 8 and 12, for 
it is the least number that the above numbers can divide without 
leaving a remainder. 

218. The L. c. M. of two or more numbers may be obtained 
by resolving them into their prime factors, and taking the product di 
the highest powers of all the factors that are found in the given 
numbers. 

Ex. Find the L. c. M. of 8, 12, 16, 20, 25 and 30. 

8«b 2X2X» ■>2^ i I2aB2 X2 X 3aB2*X 3 ; 

i 6«2X2x 2X2=2* ; 2o«s2X2X5=2*X5 ; 

*5-5x5 -5*i 30-2x3x5-2x3x5. 

Here the factois that occur in the given numbers are 2, 3 and 
of which the highest^ power of 2 is 2*, and that of 5 is 5* ; therefore 
the L. c. M. is 2*X3 X 16 x 3 x2S- noo. Ans, 

Examples LVll. 

1 . Find mentally the L. C. m. of ;— 

^ (1) 6, 8. (2) 8, 16. (3) 10, 15, ( 4 ) 18, 3a 

(5) 12,27. (6) 10, 18. (7) 16,24. (8) 12, l|. 

(91 3 , 4 , 5 * (*o) 2, 5, 7. (H) 3 » 4 , 16. (M) 5, 8 , 30 . 

M13) 16,13,24. (14) 7 » io» 24 ' (15) 5 » >5- ( 16 ) 30 , ^ 60.. 
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2 . Find, by resolving into factors, the L. c. M. of:— 

(I) 12 , i6, i8. -(2) i6, 24, 30. (3) 24, 56, 84. 

(4) '5. 35i 56. ^5) 25* 60. 84, 15. -^'(6) 81, 27, 45, 18. 

(7) 756, 6435. (8) 729, 1681. (9) 1008,2064. 

(10) 756. 350*9075- (”) 735 . * 575 . 2205. (12) 225, 336, 360. 

(13) 350, 728, 924. (14) 11573 . * 9397 , 28036, 

{15) 72, 96, *44. *80, 450, 540 (16) 44, 126, 280, 198, 330. 

21941 ^ To find the L. c. m. of two large numbers which cannot 
easily be resolved into prime factors, we use the following Rule. 

Rule. Find the G. c. M. of two numbers, and then multiply 
either of the numb'*rs by the quotient arising from dividing the other 
by the G. C. M. The product will be the L. C. M. of the numbers. 

Ex. Find the L. C m. of 209 and 304. 

Here, the G. C. M. is 19. Also 209**- 193s n. 

the L. c. M.-=ii X 304 — 33 M- 

220. To find the l. c. m. of three or more numbers which 
cannot be readily resolved into factors, use the following Rule. 

Rule. First find the-L, c. M. of two of the numbers as in Art. 
219 ; then the L. c. M. of this and another and so on, until all are 
taken. The last L. C. X. is the L. c. m. required. 

Ex. Find the L. C. M. of 64, 250 and 432. 

The G. C. M. of 64 and 250 is 2, and their L. c. M. is 8000. 

The G. c. M. of 8000 and 432 is 16, and the L. c. M. is 216000. 
Hence, the L. C. m. required “21600a A ns. 

Ezamplei LVIll. 

Find the Jj. C. m. of : — 

1 . 289,323. 2 . 849,1132. ^ 3 . 508,889. 

4. 420,798. 5. 1287,6281. 6. 7247,9365. 

7. 12432, 36075- 8- *5863, 21489. 9 . 24, 39. 376. 

la 84, 672,472. ll. 629,851, 253. 12. 64, 720, 960. 

13 . 1003, 2301, 4017. 14 . 1449*. 16641, 3707. 

16 - 2523. 5887. 203, 8631. 16 . 1175. 4747 , 5875. 9447. 

i __ 

22. When the L. C. M. of several small numbers is required^ 
the MSiest method is that given by the following Rule. 

Rule, Arrange the given numbers in a horizontal line from left 
with a comma placed between every two, Divide by any 
ilMtjlf'el the prime numbers a, 3, 5, 7, ii...fmich will divide any two 
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at least of the given numbers exactly ; set down the quotient so 
obtained and the undivided numbers in a line beloW) separated ai- 
before. Proceed in the banie way with the numbers in the second^ 
and each succeeding line, till we come to a line where no two numbers 
have a common divisor The product of the numbers in the last line 
and of the several divisors is the L c. M of the given numbers 

Note The work may often be shortened by striking out m the 
same line every number which exactly measures any other number 
in that line 

Ex. Find the i c M. of 2, 3, 8, t) 15, 21 and 35. 

3 , 35 

/. the L. C. M. - 3 X 8 X 3 X 35 
«*2^2o Ans. 

In the 6rst line 2 is contained in 
h, and 3 in 9, and .% struck off. 
In the second line 5 and 7 are 
both contained in 35, and 
sttuck off 


2) 2, 3 8^0, 13, 

3) I, 3 4, g, 1 ?, 2r, 31; 

>) '» '» 4 , 3 i 5 » 7 , 

7 ) I, I, 4. 3 , r, 7 •’ 

^♦^** 413 ' 1 

the i.M — -’X3X5X7X4X3X 
*■2520. A/ts. 


1 . 

4. 

7 

10 

13 

10. 

17 . 


Examples lIiX. 

M of; ~ 

3 . 8, 16, 20 
5 8, 12, 15, 20 

8 3^ 5^ 75i 72. 

11 15,20,24,21,35. 

3» t)» 7, 15» 28, 42. U H, iH, 28, 36, 54, 72* 90 

9, 12, 15, 18, 21, 24, 27, 30 16 - 32 ' 25 ' 3 ^ 42, 49 > 84. 

12, 18, 28, 35, 60, 84, 100 18 . 15, 16, ivS, 20, 24, 25, 27, 30, 


I* ind the i c 
12, 15, 16 
9, 15, 18, 20 
16, 9, 12, 18 
>5. 35, *6, 56 


a 15,25,105. 

6 34, ^>8, 17, 2. 

9 8«, 27, 45,18. 

13 . 24, 28, 36, 22, 16. 


19.^48, 64, 27, 81,*33, 110, 165. 20. 48, 64, 27, 33, 1*0, *65, 240. 

35 , 52, f> 3 , 77 , *33, 117, * 43 - 22 . 27,<ii, 42. 39 , 63, 156, 234. 

* 8 . 27, 36, 54, 72, 84, 96, 215, 248, 324. 

24 . 18, 34, 35 , 48, S^ 60, 72, 90, 120. 

25 . 7, n, 21, 63, 91, 99, 117, HS- 

28 . 24, 3 S, 52, 60, 91, 108, 126, 156, 315. 

27 . 26, 30, 34, 39, 5*, ^»5i 78, 85, 102, 195, 255. 

28 . 37, 37, *89, 126, 145, 203, 261, 385. 

29 . 8, 9, 10, 11, 12, li 15, i8, 21. 34, 28, 35, 36, 40, 42, 44, 45, 5a 

30 . The first 13 numbers ; the even numbers from 10 to 38 mdusive* 

_ _ ^ ) , _ 

222 . Every common multiply of two numbers is a nuUmle oi 
their L. c. M. 
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Thus, 48 a common multiple of 8 and 12 is a multiple of 24, the 
L. c. M. of 8 and 12. 

223 . If two numbers are prime to each other, their l. c. m. is 
their product. 

Thus, the L. c. M. of 13 and 15 is 13XI5>«I95. 

324 . Since the L. c. M. of two numbers is their produc 
divided by their o. c. m. (Art. 219), therefore the L. c. m. x the 
G. C. M. of two numbers is equal to their product. Hence, if the 
G. C. M., the L. C. M., and one of the two numbers be given, we 
can find the other number by multiplying the o. c. M. and the 
L. C. M. and dividing the product by the given number. 

- Ex. The G. C. M. and the L. c. m. of two numbers arc 11 and 
11803 respectively, and one of them is 319 ; what is the other ? 

Here, the G. c. M. x the L. c. m. = 11 x 11803 • 129833. 

/. the required numbers® 129833319«»407. Ans. 

225 . (1) To find the /eas/ number that will contain each of 
two or more given numbers exactly. 

Rule. The required ieasi number is the L. c. M. of the given 
numbers. 

Ex. /. Find the least nilmber that is divisible by 40, 63, 112. 

The required numberthe L. c. m. of 40, 63, 112 = 5040 . Ans. 

Ex. 2. Five bells toll at intervals of 5, 8, 9, 10 and r? seconds 
respectively ; what interval will elapse between two of their succes* 
sive tellings together ? 

The L. C. M. of 5, 8, 9, 10, 12 is 360. 

the required time»36o sec. or 6 min. Ans. 

(2) To find the Jaas/ number which, when divided by each of several 
given numbers, leaves the same remainder. 

Rule. Find the L. C. m. of the several given numbers and to 
it add the given remainder. The sum is the required /^as/ number. 

Ax. Find the least number which, when divided by 4, 18, 21 
and 20, leaves in each case a remainder 3. 

The L. c. M. of 4, 18, 21 and 20 is 1260. 

/, the required number* 1260+ 3 ==126^ Aa.(. 

Examples LX. 

1 . Find the least number which, when divided by 6, 8 and 9, 
gives in every case the remainder 5. 

2 . What is the smallest sum that can be paid either in guineas, 
or in half-crowns, or in florins or in half-sovereigns ? 

2 . Five bells begin to toll simultaneously and they toll at 
iolery^s 4, 6, 8, 9 and 10 seconds. After what time will they 
simultaneously ? 
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4. Find the least number which, when divided by 675, 1050 and 

4368, will leave the same remainder 32. ^ 

5 . Find the least weij^ht that can be weighed by either pounds 
Avoir, or pounds Troy. 

6. Six men fire at a target at intervals of 2, 5, 7, 10, 12 and 14 
minutes respectively. After what time will they all first fire simulta* 
neously, and how many times will each man have fired ? 

7 . Seven bells are tolling, and they toll at intervals of 3, 5, 
7^ S, 9, 10 and 12 seconds respectively. What interval will elapse 
between their once toiling together and tolling together again ? 

8. A can go round a circular course in 6 minutes, B in 8, 
C in 12, D\n 15, and £‘in 18 ; if they all start together from the 
same place at the same time (7h. 13m. a. M.), when will they be 
together again ? 

9 . Find the least sum of money that can be paid in pence, 
shillings, florins, half-crowns, crowns, sovereigns or half-sovereigns. 

10 . The G. c. M. and the L, c. M. of two numbers are 124 and 
10540 respectively, and one of the numbers is 620 ; find the other. 

11 . A heap of pebbles can be made up exactly into groups of 

25 ; but when made up into groups of 18, 37 and 32, there is always 
a remainder of II ; find the least numW of pebbles such a heap 
can contain. • 

' 12. k basket contains a number of oranges ascertained to be 
between 500 and 900. If 1 fruits are taken away, the remainder 
may be distributed equally among 3, 4, 5, 6 or 7 boys. Find the 
number of oranges in the basket. 

13 A book is divided into four parts, each part being divided 
into chapters. The number of pages in each part is the same. Each 
chapter in the first part contains 20 pages, each chapter in the second 
40, each chapter in the third 60, and each chapter in the fourth 80. 
Find the number of pages and chapters in the book, the number of 
pages in the book is known to be between 900 and 1000. 

14 . Three horses are running round a race course of 5280 
yards ; the first hotse runs 440 yards a minute, the second 352 yards, 
and the third 264 yards ; find the time between their once coming 
all together, and their coming all together again. 

15 . ' What is the least number which, when increased by 17, is 
divisible by 22, 2$, 33, 44 and 45 separately ? 

16 . The G. c. M. and the L c. m of two numbers are 19 and 

49077 respectively, and one of them is 779 5 other. 

17 . What is the least number which, when diminished by 145, 
is exactly divisible by 24, 27, 28, 32, 36 and 56 ? 

18 What is the least number which, when divided by all the 
digits except the first, leaves the remainder i ? 

19 . The G. C. M. of two numbers of 4 digits is 221, and their 
L. c. M. is 46189 ; determine the numbers. 

80 . Find all the numbers between 250 and 600 that have 1728 
or their L, C. m. 
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21 . Find the least sum of money that can be paid in coins 
worth either 8 pies, half-rupees, rupees, 5 10 sikis^ 14 sikis^ 

Bs,^. 4/r., ^j.jo. 8a. 

23 . There is an island 48 miles in circumference. Four persons 
A, By C and D begin to walk contimially round it starting from the 
same place at the same time They walk 3, 4, 6 and 8 miles per hour 
respectively. How soon will they all be again together at the 
starting point ? 

23. Five men run round a circular park in 4, 5, 6, 7 and 8 hours 
respectively. If they all start at the same time from the same point, 
hnd the least number of hours in which they will again be at that 
point together. 

24 . Three round pillars are to ft. 5 in., 14 ft. 7 in. and 6 yds. 9 in. 
respectively in circumference ; find the length of the shprtest rope 
that can be wrapped round each an exact number of times. 

25 . The circumferences cf the wheels of a carriage are “ft- 4in. 
and IT ft. ; what is the least distance in which both the wheels will 
make an exact number of revolutions ? 

28 . A cask is required to be exactly filled by any one of the 
following measures, i seer, 2 seers, 3 seers, 5 seers, 6 seers, or 9 seers ; 
find the smallest cask for this purpose. 

27. 1 have travelled between 700 and 760 miles ;had 1 travelled 

20 miles less, I could have completed my journey in a train which 
goes at the rate of 40 mites 90 hour, or in a carriage which goes at 
the rate of 16 miles an hour, or on foot at the rate of 6 miles an hour 
in an exact number of hours. Find the distance I have travelled. 

26 . Find the least m^ber of 8 digits that is divisible by 15, 
iS, 25, 35, 40 and SS* Also me greatest number of 5 digits that is 
divisible by 14, 20, 35, 45 and 75. 

CHAPTER V. ‘ 

The Doctrine of Fractions. 

(Usually Termed Vulgar Fractions.) 

226 . When a magnitude contains its unit a number of times 
exactly, the resulting number is called an integOT or whole 
BUSiher (Art. 7). Hence all whole fiumbers or integerSy being 
supposed to be formed by the repetition of the unit, may therefore 
be regarded as the result of the multiplication of that element; but 
if the unit be considered capable of division into any number of 
e^ual portion^, the quantities thence arising must be viewed in the 
light of broken magnitudes ; and these are therefore termed 
?rR0ti0]|8 or more generally, Yulgftr FfRCtioilS, In order to 
di^tiiiguish them from fractions of a dimreat iornty whose nature will 
ho discussed in the next chapter. 



I. NOTATION AND NUMSBATION OF FRACTIONS. 

287. A Fraction denotes a part or parts of a unit; it is 
expressed in figures by two numbers placed one above the other with 
a bar or line between them. ^ 

228 . If we suppose the uni/to be divided into 2, 3, 4, 5, &c., 
equal portions, ant* of the poitions in each case is represented by 

i\ I* which may be regarded as the primitiye fractions 
of their respective denominations and are called the reciprocals 
of the natural numbers 2, 3, 4, 5, &c. ; abo the fractions J, 
&c., are read, one-ka/f one-third^ one^fourth^ on€-fifth<, &c. 

229. If two or more of these equal portions be taken together, 
the a^re^a/es thence arismg are expressed by repeating the unit as 
often as such portions are repeated, in the form of their sum, the 
number below the line remaining the same. 

Thus, if the primitive fraction J; be taken twice there will arise a 
new fraction expressed by H ; if } be lepeated thrice there results a 
new fraction expressed by { ; again, if ^ be taken four iimcs^ the new 
fraction will be f ; and similarly of all the other primitive fractions ; 
also, the fractions vScc, arc read Uvodhirds^ threc-hurths^ 

four fifths^ (Jtc., and all quantities of this form are called Simple 
Fractions. 

230 . Hence, the number below the line denotes the number of 
equal portions into which the unit is supposed to be divided, and is 
therefore called the denominator ; and the number abotfe the line 
expressing the number of such equal portions intended to be taken, is 
therefore termed the numerator. The numerator and denominator 
are called the terms of a fraction. 

Thus, of the fraction 5 , whose terms are 5 and 7, the denominator 
7 implies that the unit is supposed to be divided into seven equal 
portions ; and the numerator 5 shews that five of such equal.portions 
are here the object our consideration. 4, 

231 . The sum of a whole number and a fraction is called a 
Mixed number ; as, 4+for rather 4f; for the addition sign is 
almost always omitted. 

238 . From what has been said above, it appears, that a fraction 
expressed in figures is read by first reading the numerator and then 
the denominator with the termination “ths” ; thus, f is read five- 
sevenths. The exceptions are that fractions with denominator 2 or 3 
are read as so many halves or thirds^ and with denominator 4 as so 
many quarters as well as fourths. A mixed number is read by con¬ 
necting the integer and the fraction by ; thus, 4f is read four 

and five-sevenths. 

283 . From Art. 230, it follows, that if the numerator be less 
than the denominator, the value of the fractioifis lees than the tmit; 
if the numerator be equal to the denominator, the value of fcbelirac- 
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tion is rtie unit ; and if the numerator be greater than the deno¬ 
minator, the value of the fraction is greater than unit. 

23 i. Every whole number or integer may be expressed as a 
fraction whose denominator is^ i. 

Thus, 7for the unit is divided into i part, comprising the 
whole unit, and 7 of such parts, that is 7 units, are taken. 

235. A fraction also expresses the quotient of the numerator 
by the denominator. 

Thus, f = 5-}-7 ; since i unit is 7-sevenths, therefore 5 units is 
35-sevenths, and therefore 5 divided by 7 is 35-sevenths divided by 7, 
and is therefore 5-sevenths ; that is 5-«-7 = J. Hence ^ is not only 
read 5 sevenths but also 5 by 7. 

Similarly, f-'S-*- 4*3 ; ^ = 7-*-7*1 ; and so on. 

236 . From the last Art. it follows, that if we multiply a fraction 
by its denominator we get its numerator. 

Thus, since f is the seventh part of 5, ^ repeated 7 times gives 
5, orfx7«5 ; and 5 may therefore be expressed \n ^ Fractional 
Form by 

237 - if we take a fractional magnitude and considering it as 
a new unit, divide it into any number of equal parts and take one or 
more of these parts, we shall obtain a fraction of a fraction ; as. 
f off. 

238 - When fractions are represented in the manner above 
explained, they are called Vulgar fractions, (f. r.) common or 
ordinary fractions. 

239 . We make the following distinctions in fractions 

(1) A proper fraction is one in which the numerator is less than 
the denominator ; thus, 2* ft i ^^e proper fractions. 

(3) An improper fraction is one in which the numerator is either 
equal to or greater than the denominator; tbu« Z, y are 
improper fractions. 

(3) A simple fraction is one in which numerator or denominator 
are both whole numbers ; thus, V* are simple fractions. 

<4) A compound fraction is a fraction of a fraction ; thus ^ of 
I of of are compound fractions. 

(5) A complex fraction is one in which numerator or denominator 


or both are not whole numbers ; thus. 


I 

r 


2 \ 
'8 ’ 


3 

4r 


ll * complex fractions. 


240. The reciprocal of a fraction is the fraction formed by 
interchanging its terms; thus the reciprocal of tf is { ; of 5 or # is 4. 
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m 

241 . We are hence enabled to find the results of the multipli¬ 
cation and division of a fraction by an integer, and these may be 
integers or fractions. 

(i) 7 'o multiply a fraction by a whole number, only multiply 
the numerator by it. 


Thus, X3ss^—because in three times as many 
13 »3 ^3 »3 

oarts of the unit are implied, as there are in ~. 

13 

(2} To divide a fraction by a whole number, only multiply the 
denominator by it. 



7x5 


; because the same number of parts are 


indicated in f and s'si. and each part in the former is five times 
as great as each part in the latter, by Art. 230. 


Examples LXl. 


1. What fraction do we form in dividing a unit into 13 equal 
parts, and taking 11 of them ; into loco equal parts, and taking lot ? 

2 . Kxpress in figures - * 

< )ne-seventh ; one quarter; seven-halves ; thirty-four thirds ; 
foriy-tive seventy-ninths ; seven-eighths ; seven, and a half; nine, and 
seven-ninths; sixteen, and four twenty-oneths ; two hundred, and 
three-elevenths ; ninety-four, and five-seventeenths. 

3. Express in words ;— 

t ?. h 1*0^1 34 . 34 !i and 125, ggg. 

4 . Multiply : — 

(1) I and each separately by 2, 3, 5, 7, 9, ii, 12, 13, and 18. 

(2) 41 and . 3^' 68. 80, 95, 112 and 157. 

5. Divide :— 

(1) 4 and each separately by 2, 3, 5, 7, 9, ii, 12, 13, and 18. 

(2) and iVa.36. 68, 80, 95, 112 and 157, 

il. TBANSFOi^lCATlON OF FRACTIOKS. 

242. // the numerator and denominator of a jracHm be both 
multiplied or both divided by the same number^ the value of She 
fraction tvill not be altered. 

For, if the fraction f be multiplied by 5, the product is V ; 
again if this be divided by 5, the quotient is |f, by Art. 241 ; but 
since these two operations are the reverse of and therefore mmtraliee 
each other, it follows that— 


3 ^* 5 ^ 315 . 
7 a's 7x5’ 


and also, that » 

35 7 35-»“S 
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843 . It is clear from the above, that a whole number may be 
expressed in the form of a fraction with any denominator we please 


Thus, 5»-i= 

’ ^ I 


1X2*2 4 7 


Also, a fraction may be transformed into another with a given 
denominator or numerator, provided it be a multiple or sub-multiple 
of the denominator or numerator of the proposed fraction. 

Ex. I. Convert ^ into a fraction with 96 for its denominator 
and reduce to a fraction with denominatior 5. 

8x12 96’ ''40 40 + 8 s' 

Ex. 2. Convert into a fraction with numerator 55, and 5^ into 
a fraction with numerator 7. 


(I) 


5 

w 

6 


6x11 66 ’ 


56^56 + 8^7 
' ' 64 64-**8 8’ 


244 . 


Since 


5 ^ ,_ 2 o^ 5 _X 4 
8 8 2x4 


5 

* * 

2 ’ 


therefore, to multiply a fraction by an integer, it appears to be 
immaterial whether the numerator be multiplied, or the denominator 
be divided, by it ; and since 

8 S 2x42 

9 36 9x4 9 

therefore, to divide a fracHon by a whole number, it amounts to the 
same thing whether we multiply the denominator, or divide the 
numerator by it. 

245 . Now referring to Art. 241, we see that we have a choice 
of two methods both in the multiplication and division of a fraction 
by an integer, and we prefer the latter in accordance with the direc- 
tjon ! '‘'Divide when you can., multiply when you are obliged.^ 


Examples LZIl. 

1 . Reduce each of the whole numbers 3, 5, 7, 8, 15, 18, 20, 25 
to fraction with the denominator 13. 

2 . Convert 26, 117 end 125 into fractions with denominators 
13, 25 and 35 respectively. 

3. ' Convert At I? § end into fractions having 120 for 
their denominator. 

4 . Express ^|, and || as fractions having 756 for their 
common numerator,. 

5 . Express |{, and iVf each as a fraction with 

denominator 9. Also express each as a fraction with numerator 5040. 

. 0 . Convert fg, 9*2% |g| and If into equivalent fractions 
denominators 5,40, 15, 14 and 20 respectively. 
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246 . To express a mixed number as an improper fraction. 

Rule. Multiply the integer by the denominator of the fraction ; 
to the product add the numerator and the result will be the new 
numerator, which placed over the given denominator will form the 
improper fraction required. 

Ex. Represent 3| as an improper fraction. 


■ A ns. 


ssV + I^V* (Art. 229.) 


21.7. To represent an improper fraction as a whole or mixed 
number. 

Rule. Divide the numerator by the denominator, and the 
quotient will be the integral part ; and the fractional part will be form¬ 
ed by placing the remainder over the given denominator. If there 
be no remainder, the fraction is equivalent to the integer thus found. 

Ex. Reduce ^ and to whole or mixed numbers. 


<0 8)32 


4 


For 


32 


8)^4 

8x1 


(Art. 242)014. (Art. 234.) 


:4. Ans. 

(2) 11)327_ 

29...8 

/. W- 29 ,«.r‘ 


For 


327, 


j 1 


319+8 
j I 


—(Art. 229.) 

II II ' 


'29+ 


IT’ 


‘ 29 iV 


(Art. 231.) 


248. The complete quotient of one number divided by 
another is the mixed number obtained by the above Rule. 

Thus, the complete quotient of 79 divided by 15 is the mixed 
number 5iV 79 -®'SiV 

Examples LXllI. 

1 . Express orally the following as improper fractions :— 

(1) ; 2t*« : 3i*s ; 3* ; 9r i ; 5g • 7i^ ; 4^4 ;9 tV 

( 2 ) 1312 : * 5 i®r ; ; i 9 t’» J ? 20I4 ; 171V 

2 . Convert into improper fractions ;— 

(1) 121-A ; 541^ ; 411’* ; i 23A^ ; 156/g; 9sU ; 22,v 

(2) 275}| ; 374iVs ! 344?f ; ; 49^^ J *9^ ; 44/«* 

i 3 ) 704 iV« » Ssjo » *48*31; 25^4*0*0 > 9879 iff^* 

3 . Express orally as mixed or whole numbers 

(I) i; f; V; V"; V ; V; *V ; V ; ; V ; f t; V- 

(I) W J W«?5 i *iV : vv ! SV : V7 : W s U- * 

4. Represent the following as mixed or whole numbers :— 

440 . 2417 . j[797 . 9999 . 3047* . $23 . 747 . 775 

<*> IF- V- 3 "i ’ 37 ’ *3 ’ 45 *; 3 I‘ 



174 


MATRICULATION ARITHMETIC. 


/2l 30?3 * ^ . 6984 . 5^04 . 51637 . 9999 . 19585 

217 * 171 ’ 4'8i' ’ '572 ’ 152 ’ 347 ’ 144 * 

76845 . 830526 ^ 907133 4003187 1516461 . looioiorii 

^ 999 * 9891 * 7816 ' 99999 ’ 30125 ’ 100001 

5 . Express the reciprocals of the following fractions, as n<ixed 
numbers :— 

^ ^ 15 17 100 ?7 . 9£ , l$2 , 1251 

J 5 * 49 ’ 65 ’ 6874 ’ 34*5 ’ 4567 * 5*847 ’ 59956* 

6 . Express 4i|, 25|i; 9lf, and lo^’o as fractions, with deno 
minators 240 and 720. 

7 t Find the respective values of 

(1) ; ?f X17 ;6*i^X7 ; io^«rXi7 ; ; 2j|x 13. 

( 2 ) lS-S -9 ii #+7 i {iJ +'3 : 6f+i2 


34a 7 b express a compound fraction as a simple one. 

A Compomid Fraction is made up of two or more simple 
fractions connected by the word of ; as, J of i J of 3|. 

Rule. Multiply all the numerators together for the numeratoi 
of the simple fraction, and all the denominators together for its 
denominator. 


Ex. /« Convert | of f of ^ into a simple fraction. 

, r* 1x4x6 For I of ?-? + 5->A 

J of I of and i of x 4* If 


3x5x7 

**iVf 

whence, | of f of J of if «§f- 
••• ■ ^ 3X5X7 105 




J- (Art. 241.) 


Kotil, X. Before applying the abpve Rule mixed numbers must 
be expressed as improper fractions. 

Koto 2. If there are factors common to both numerator and 
denominator, they may be or struck out, before obtaining 

the final result; for this is in fact simply dividing the numerator and 
denominator of a fraction by the same number. (Art. 242.) 


Ex, 2. Reduce \ of 2t\ of 5,^f to a simple fraction. 


* 0 f 2 /,<rf 5 A-| 0 f?| 0 f,'i 

% 


3 x($x 5 >x( 4 XT 9 ) 

5 'x( 3 X 4 >xi 3 X 5 ^ 


« 3 X„ 5 _xSX 4 XX 9 ^,ft„ 6 , 
5 X 3 X 4 x' 3 X 5 * ® 


Ans. 


(dividing numerator aud denominator by the factors 3, 5, 5, 4 
common to both). 
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Ixamples LllV. 

Reduce the following compound fractions to simple ones :~ 

1 . } of f ; J of 18 ; of 8 of V ; 8 of | 

2 . «** of § ; S of 12 ; 8 of of 9 ; t of V of 2 of f of V- 

3. ? of 5 of 8 of 2 ; I of f of of V of ? ; f of H of J of Ig. 

4 . 1 of 8 of 4 of I of I of 6 ; f of ^ of of f of § of 

6. i of 2 of I of I of?,* of V- 6. V of V of 10 of I of 2 of V of ,V 

7 . s', of V of V of V of Vif - 8. V of U of f S- of V of J| of ,Vi- 
9. »ofHof9ofVofi8of5of|gofiiofa«i of,«,. 

10. 2 of of V of ? of V of ti of 8 of I of V of ^0 of V* 

IL i 5 i\ of 8 | of 13 ?. 13. of 4 I of sV of 6 y\ of s’s- 

13. 5 lofl 8 of 7 |of of 7 l. 14. 5i of of i,V of 3t- 

15. 4 | of ^ of 3.^5 of 2 of f of 5 1 of of 1 of 

16. 5 j of II of i of 3 ? of 1 of /o of I of of ^ of i| of f of f 


250. A fraction is in its lowest tems, or in its simplest 
form when there are no factors common to both numerator and 
denominator. This will be the case when the numerator and deno- 
mioator are prime to each other. 

251. To reduce a fraction to its lowest terms. 

Rule. Divide the numerator and denominator by their G. c. m. 

Ex. Express the fraction io its lowest terms. 

The G. c. M. of 835 and 960 is 15. 

. 825^825 + 1.5^55 

••96^ 64 

352. In many *instances,^ it is unnecessary to find the G. c. M. 
at first, the fractions being reducible to lower terms by successive 
divisions of the numerators and denominators by common factors 
discovered by inspectiony or by employing the tests of divisibility 
given in Art. 198. 

EXy Reduce lowest terms. 

496S 2484 1242 621 207 69 . 

5904 2952 1476 738 246 82 

from three successive divisions of the numerator and denominator 
by 2, and then from two successive divisions by 3 ; and these are the 
terms which would have been obtained from dividing at once by 72 
whidh is their o. c. M. 

253 . In examples like the following, it is convenient to break 
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Up both the numerator and denominator into factors, and then cancei 
those which are common to both. 

Note. It should be remarked that when a [factor is cancelled, 
it is to be replaced by l and not by o. 

JSx. Reduce to its lowest terms. 

00x77 

35 x 63 ^ (SX7)x(3X3X7l . 5 7 X 3 X _3_x 7 ^ 3 >« 7 ^21 

60x77 (3X5X4}x(7x II) 3x5x7x4x11 4x11 44* * 


Examples LXV. 


1 . Reduce to their lowest terms (by mspectton ):— 

(0 I; iV ; i^f ; s's ; t; U ; W ; ^ : tf; Vi; fi ; li- 

(2) II: li ; II- (II; II: II; II; ft: II; M 1 m ; I'^iV 

(3) tVt ; No ; iVb ; /A ; iVk ; tVt ; II; iV»; tVi ; rVr 

2 . Reduce the following fractions to their lowest terms 


(i\ 115.29Jt . _455 . 25^ . ^ . 92J . 768 ^ 1476 
^ 957 ' 315 * 1645 ' 1024 ' 703 ’ 1025 ’ 2592 * 1764’ 

(2) 3094^. ^ . 5^9 . . 7568 ^ I77J . 105 , 9050 

• 3042 * 3556' ^76 * 8533 ’ 9504 * 2350 ’ 493<? ’ »79i9* 

/«) *261 ^ 6435 1236 ^ 6006 9504 7497 , l^llp 

1649 * 7293 * 4764 ' S>o8 ’ 10692 ' 15729 ’ 4<^5‘ 

(4% ^991 , 1^40 .* 13478 8398 43365 . *3667 . 2117800 

(r) . 20301 714285 . 109375 135795 . .99715 

' 35581 * 33633 ’ 999999 ’ 1000000 * 222210 * 113^' 

(6) 95469 . 1 80194 . 256417 Il54t33 , 1832 051 496606401 

' ^ 359784 * 1973594 ’ 700^7* 3^1276 ’ 2592525 ’ ioo6"iio363' 
3. Reduce (by cancelling) to their lowest terms :— 

(i) 1^x32 ^ 16x45 ^ 21 X24 .. 45x70x15 , 48x64x49 
' ' 27x52 * 24x75 ’ 56x84* 81x90x100 * 96 x'88 x63' 

{.ji i*.^19x 42 19 X 23 X 26 X 5 6 85 X 84 X 38 , 76x87x65 

^ ' 68 X sTxto * 57 X 92 X 78 X 98 * 102 X154 X 95 '* iT4 x 145 x 143 




' 354 . To feduce Imo or more ftacfions having d^erent detuh 
minators to equiviiltnt fracHons having a common mmminator. 

Rule. Multiply each numerator by all the denominators it$u§t 
tto one placed under it, for the new numerator ; abd imilti^y iH the 
dt^Somittaiors mgether for tbef^^ompiois denofbtQgtorr - 
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Ex, Express | and f as equivalent fractions with a common 
denominator. 


Here, first 1x5x7 —35^ 

2X2X7sss28> 

3x2x5-30] 


the new 
• numerators : 


and 2 X 5 X 7 — 70, the com. denr. : 


Fori 


1x5x7 ^ 3 i 


2 X StX 7 70 

„ 2x2 ^7^ 28 

5x2x7"" 70* 
^ 7X2X5 70 


the equivalent fractions are fg and Am. 


255. tf two or more of the denominators have a common mea¬ 
sure, the equivalent fractions may be expressed in simpler terms than 
obtainable by the above Rule, and having a least common deno¬ 
minator (L. c. D.) by the following Rule. 

Rule. Find the t.. C. M. of the denominators ; this will be the 
least common denominator. Then divide the L. c. M, so found by 
the denominator of each fraction, and multiply each quotient so 
found into the numerator of the fraction which belongs to it for the 
new numerator of that fraction. 


Note. Before applying the above Rules, reduce mixed num¬ 
bers to improper fractions, and compound fractions to simple ones ; 
moreover, if the L. c. d. be required, the given fractions should be 
reduced to their lowest terms. 

* 

Ex. Reduce and 9^ to equivalent fractions having the 
least common denominator. 


The L. C. M. of 5, 12 and 20 is 60, which is here the I., c. D. 
60+5-12 ; 60+12—5 : 60-4-20—3. 

. 4^ 4xJ2^ 48. 55 . 1 . 3x3. 9 

'' 5 5x12 12 12x5 60*20 20x3 60' 

Hence, the equivalent fractions are iSt IS /g. Ams* " 

„y 

256 . Similarly we can reduce fractions to equivalent ones 
having a least common numerator (L. c. n.). 

Ex. Reduce I, | and to fractions having a least common 
numerator* 

The L. C. M. of 5, 4, 8 and 16—80, which is here the L. C. N. 

80’»‘5»i6 ; 8o-»-4—20 ; 80 4-8 — 10 ; 80-4-16 — 5. 

• I 80 4 ' 4 X 20 80 ^ 

** o 6 x ifi* ^ * 9** 9x20* 180 * 

8 8xto 80 16 16X 5 ^ ‘ 

i. ; . 9*^x^io*9b 17*" 17x5"* 85 * 

the fractions with a L. €. N. zxh ||. Ams., 

12 
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Szamples LZVt. 

1 . Reduce to equivalent fractions with a common denominator :— 

(0 h f (*) h I (3) A- (4) 5 . 4 , f (5> I f, A- 
4» f» 1 l» A* (7) I* l» fi ft A* (8) iji 2j, 3^. 

(9) t> 2f» 3A- (io) 7,1, lo^^, 26 f (II) i of A. A of Sli I of if- 

2 . Reduce the fractions in each of the following sets to 
equivalent fractions, having the least common denominator :— 

(i) l^ §1 f* ( 2 ) i» f, ( 3 ) 4i» II* ( 4 ) \8t A* S' 

(5) A. Ih la* <6) f. i A, A. (7) f, i. 1. U* (8) 1.5, i ?. 

(9) A. ih Ih II. A* ( 10 ) II, If, \h Ih IS, Vr 

<II) I, 4 of I off, J off of 2 |. I, |. ( 12 ) 11, 3S.4l.6J. 

(»3) 3A, H, III. II. 13?I* ( 14 ) ? of fl, f of 2 g, I of 3! of 3J. 

3 . Reduce the following fractions to equivalent ones with the 
least common numerator 

(I) I. f. i I* ( 2 ) f. S, 11, (3) A. aV If. A. 

(4) I, A. aV IS* (5) a*r. IS. A. 14* (6) 1.1, If, IS. A- 


257 . To compare the magnitudes of different froiiions, 

(i) Rule. Reduce the fractions to equivalent ones with the least 
common denominator (L. C D. ), and then compare the numera¬ 
tors so obtained. That fraction which has the greatest numera¬ 
tor is the greatest^ and that which has the least is the least. 

Ex. 1. Find the greatest and least of the fractions f and |}. 

The L. C. M. of the denominators-•504, 

504+9-56 ; 504+8-63 ; 504-»• 14-36. 

• 7 « ZiLi?* 392 . 5 . 3 JL 5 ; 11^ 11x36 ^ 396 

••9*9x56 504*8 8x63 504*14 I4>»36 504* 

Hence || is the greatest and f is the least, Ans. 

Ex, 9. Arrange |, }|, |f and f in order of magnitude. 

The L. C. M. of the denominators—180. 

i8o-i-5a36 ; 1804*12—15 ; i8o-i«i5 —12 ; 1804-9—2a 

• 4^ 4 X 36 . ££• LL5JL5* . 

•• 5* 5X36* 180 * 12“ 12X15" 180 * 

!iiLL* *3^. ? 8x20 

IS* 15x12*" ilo* 9" 9x20* 180* ^ 

Hence the fractions arranged in order of magnitude stand thus : - 

Ht If H i 



TRANSFORMATION OF FRACTIONS. 


179 


(2) Fractions may also be compared by reducing them to a least 
common numerator (L. c. N.). In this case^ the new firaction 
that has the lest denominator is the ^eeUest^ and that which 
has the greatest denominator is the least. 

Ex. Find the gteaiest and the least of ^ and ^*j. 

The L. c. M. of the numerators* 126. 

126^-2—63 ; 1264'3*=42 ; 126+7 = 18 ; 126+9*14. 

* ^ 2 X63 126^ 3 3x42 __ 126^ 

** 5*5x63*315 * I0"'l0X42'’420 ’ 

7^ 7 _9^' 9x14 126 

15 15x18 270’ 16 16x14 224' 

Hence is the greatest and is the least. Am. 

368 . The defect of a fraction from i is called its eemple- 
ment. 

Thus, I and § are respectively the complements of f and 

(3) Fractions may also be compared by taking their complements, 
provided that each of the complements has i for its numerator. 

The greatest and least fractions will be those that have the least 
and the greatest complement. 

Ex. Find the greatest and the least of the fractions f, and 
The complements of these fractions are and | respectively. 
Now, of these complements ^ is the least and | the greatest $ 
/• at is greatest and | is the least. Am. 

(4) Fractions may also be compared by the method illustrated by the 

following example. 


Ex. Arrange in order of magnitude f, 4'\ 1* * 

3 « 3 t 3 ^ i . . 6 ^ 6-<-6 ^ 

7 7*»-3 ’ 2 J 2 i*»- 5 " 4 j * 19 '“> 9 **' 6 "" 3 J ■ 


I Art 242). 


The gi 


criiFAn 


the greatest and -z is the least, for they have respectively the 

41 

least and greatest denominators. 


/. the order of magnitude is f, and Am. 


Bzamplei LZVXL 


Which 1 $ the greater ? (by the firsi method}, 

I or f i { or A i U O' U S H O' li ! A w A i tl 
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2 . Which is the less ? (by the second method,) 


15-8 


^ or if » f or ; gf or ^ • gg or U : ? of S or J of g ; gf or g 

3 . Which is the greatest, and which is the least of the 
following t 

(0 ill J fi ti ; li) ill ^3; Wi fi /t ; if, |i- 

C2) |i if ; i, f, f, ; I, If, i? 5 *1 V'ei 4 fi /r- 

(3) f of g of 4, I of ? of 6, 2 of I of 3 ; »»2, gJj, \l 

(4) I of g of T^o, f of g of 3j, 4 | of 3| of 10 ; f of g, f of 3 , 7g. 

( 5 ) H.«, iS. ii. A i i‘i, A. it. A i i 5 . m . 

4 . Arrange in order of magnitude the following :— 

(*) li li fii 18- (2) /y. (3) Jg. 

(4) If of i, of 3l, f of 2g. (5) 9 of 2f, ig, 3i of of t 


(6) if, if, * 


(7) fi Ti Ji llli 


^+ 6 + 7+9 


l 4 -hl 6 ' ‘«’ 6+7 + 8 +io' 

5. Arrange in order of magnitude : —(by the t/iifd method.) 

(0 fif.lii ( 2 ) tVIIiSi?- (3) i»fi Aiil^ 

( 4 ) §81 ^1 Ui ( 5 ) t8i III g|i If- (6) U, \h I81 11 

6 * Arrange in order of magnitude :—(by the fourth method). 

(>) i» fi ii I* ^2) fl, 5f, i|. (3) g, g, yAj, 

{ 4 ) a^i iff, III f§- f5) Ii Ii iSi ill iV (6) f* Si tV tl* 

7. Find a fraction intermediate in value to f and f whose deno 
minator is ^4 ; to | and whose denominator is 720. 

III. ADDITION OF FEACTIONS. 


259 . To find the sum of two or more given fractions. 

(i) If the given fractions have the same denominator. 

Rule. Add the numerators of the given fractions together for 
the Ttumerator of the Sim, and take their denominator for its 
denominator. 

Ex. iFind the sum of | and f. 


Here, i + f+f 


^ 4 ‘f‘ 5*^8 

7 


-V-2i. 


For 4 seventhssevenths-h 8 sev¬ 
enths • (4 + 5 4* 8) sevenths. 

• 17 sevenths 


(2} If the given fractions have difierent denominators. 

Rule. Express the fractions with a lea&t common denomina- 
tt^,3„add together the new numerators Icrr the numerator of their 
and take the least common denominatot for its denominator. 
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The sum should always be expressed in its lowest terms ; and, if an 
improper fraction, should be reduced to a mixed number. 

Ex. Find the sum of ^ and 

The L. c. M. of the denominators»24. 

2__2>c 8 16 3 3x6 18 

3 3x8 24 ’ 4"* 4 x6* 24 ’ 

5* 5x4^ 20 7^ 7x3^ 21 

ft 6x4 24 ' 8 8 X 3"* 24’ 

. 16. 18 20, 21 I6 +iS + 204 - 2 I 

., (he sum** - + - h— + — as-- 

24 24 24 24 24 


„75.25X3.n„ j, 

24 8x3 8 

260. All fractior^s should be reduced to their lowest terms, 
■ mproper fractions whole or mixed numbers;, and compound 
fractions to simple ones, before the application of the Rule. 

251. If any one of the }<i\ren numbers be whole or mixed 
numbers, add together the whole numbers as in simple addition and 

the fractional prrts by the Role given above. 

* . 

Ex. Add together 5 j^g, 2 j|J and J of 3g. 

Here, V'-3l ! ofsi-Jof V-V-Jf- 

sum of the fractions “ 5 ^ 1 ^ + 3 (\ + 2 ,%,-f-32 

«(5 + 3 + 2 + 2 )H Zed-1) 

20 + 8 + 21+36 
48 

*»2 + J§ = i 2+ Ij[|-I3i4. Ans. 

Examples LX if III. 

1. Add together o*ally the following fractions • 

( 1 ) 7+? J J+i» J + j! H + S + S; «+i + « i i^o + t’o * ir + H* 

< 2 ) i+l; i+l J Hi; 4+i; ; i+iV+iV 

( 3 ) H 4 + S»i +} +; i + i + S ■» }+S + 1 '? • 4 +1*3+W+iV 

( 4 ) 3l + 2j;4?i + 3l J »H3H2l • 3i+4l + 7iV 

2. Find the values of the following : — 

(') ii+A i S+f >4+1:3+Ji ^-+<1: i!+A: f+A+W- 

U) ll + 7l i »t + i3Ai 5H'*J 5 37A + 24tt: 71+41. 

( 3 ) V + V!U+niV+!«:V + Vin+H 

(4) »+l+l i 1+5+A i »+?+i*ij; J+f + U > i+t+t+,V 

( 5 ) Vl+V+V i *t+ 3 il+ 5 ii 8 f +'31 + 47 ,", ! y+ 3 l+»«+V- 

(6) f+,"4+H+i!iH}+!il+m;lH+m+!li- 
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( 7 ) A of 9 A+ a of 8|; I 4 f + 1 of I of 8 ; I+ 4 i +1 of 2. 

(8) if+l+A+ 3 i- ( 9 ) 

(lo) 2 A+ 3 A+ 4 A + 5 iJ* (II) 3 A + 7 i + 8 i+ 4 ^ 

V<12) iA+ 2 A+ 3 A+ 4 «V 1 * 3 ) 4 |+ 8 i + 3 A + 8t‘ 

( 14 ) ^>A of i of J+i of f of ig + l of ii+2j. 

(15) l+l+l+i+l+Ao^ Ii| ; i + 2 i of A+ 3 § of ,V 

(16) 387|+285j + 394j + | of 3704 ; iA + 2 ?+ 4 H+ 6 A- 
il 7 > 2751+62,^+1034+1 of 4150}. 

(18) J+f+f+l+A+Um (19) J+l+f+A+i 24 -U+« 8 +iVo- 

(20) I of f of 52^+1 of f of 5o6J + f of I of 1864. 

(21) ^ of f+| of A + f of (| + U)+A of {? + !)• 

IV. SlTBTBACriON OF FRACTIONS. 

263 . To subtract one ff action from another fraction, 

(1) When the given fractions have the same denominator. 

Rule. Find the difference of the numerators of the given 
fractions for the numerator of the remainderj and take their deno¬ 
minator for its denominator. 

Ex, Subtract A ffoot !?» 

jjgyg 4 ^ 10-4 Fotf 10 seventeenths-4 seventeenths 

*17 17 17 •■;io-4) seventeentksm 6 seventeenths 

■"tV “A* 

(2) When the given fractions have dij^erent denominators. 

Rule. Ruduce Uie fractions to a least common denominator ; 
subtract the less numerator from the greater • under the remainder 
place the least common denominator, and the result, properly reduced 
will be the required difference. 

Nota Before applying the Rule, reduce fractions to their 
lowest terms, improper fractions to whole 01; mixed numbers, and 
compound fractions to simple ones. 

Ex. Subtract }f from a®d | of A I 4* 

(1) The L. C M. of 18 and 24»72. 

(2) Here, | of a®** I A "A* Also L. c. D.—qb 

their difference**^—1 m» ^ 

^ 32 24 96 96 

263 . Additions and subtractions of fractions may bB Performed 
tnat^ order. 

Thus, ;|- 4 |-( 7+|)-(4 + f)«7 + f-’4’-fi (Art. 107) 
•( 7 - 4 )+(!-f )«3 + f-f‘ 
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Hence, if either of the given fractions be a whole or mixed 
number, it is most convenient to take separately the difference of 
the integral parts and that of the fractional parts, and then add the 
two results together. 

Ex, 1, From 3I take 2}. 

Here, 3i"*l=“(3 + l)- 

«)«ie-*4- 

Ex. 2. Find the difterence between 2f and 5^. 

Here, 5 i- 2 |-( 4+1 + S)-( 2 +f, = ( 4 - 2 ) + (i +|-0 

=2 + (§-f)“2+(l!-U)-2+4»*2iv 

864 . The following peculiarities in Subtmction of Fractions 
should be carefully noticed. 

(i) When both the fractions have a common numerator, 

Rulv. Multiply the difference of the denominators by the 
common numerator for the new numerator^ and take the product of 
the denominators for the new denominator. The resulting fraction 
is the required difference. 


Ex. /. 


8 8 (1 3 ~ 11) X 8 _ 2x8 

ii”'i3 13x11 "“i3>tMi 


16 

143’ 


Ans, 


(2) To subtract fractions when both have / for numerator. 

Rule. Find the difference between the denominators for a 
new numerator and multiply the denominator> for a new denomina' 
tor. The resulting fraction is the required difference. 


Ex, 2. 


l-l’ 


8 X 9' 


I 

I • 

72 


<* 


(3) To subtract a proper fraction from unity. 

Rule. Subtract the numerator from the denominator for the 
new numerator^ and underneath place the given denominator. The 
resulting fraction if the required difference. 


Ex, 3. 



11 - 5 6 

u * II* 


Ans, 


(4) To subtract a mixed number from an integer* 

Rule. Subtract the fractional i>att from unity as in (3) and 
the integral part from the integer diminished by unity. 

Ex. 4, 

(0 To subtract a mixed number from another^ when the 
fractional fart of the subtrahend is greater than that of the mimuend. 

Rule. Subtract the subtrahend (composed of the integral and 
fractional pan) from tbe^ntegral part of the minuend as in (4) and 
to this difference add the fractiontu part of dm minuend. 
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Ex. iSl“ 7 i*<» 5 -’ 7 iJ + H 7 i + f- 7 l?- Am. 

265 . An expression made up of additions and subtractions of 
fractions may be made equal to the difference of two sums. 

Thus, 5 l-it + 2g + §-S«=(5| + 2« + §)-(if+ |). (Art. 107.) 


Examples LEIX. 

1 . Perform orally the followina subtractions > 

(0 t-i; l-J: iS-?: l-ii i-{: {-i: s-ii J-i- 

( 2 ) i-i: 2 -jj 2 -^,: i-l: i-Ji f -4 ; l-ii jj-J. 

( 3 ) I-J; 3-t : : 4S-34: 6i-4i : 7i-4i ; 4iV-2«%- 

2 . Perform the following subtractions : — 

(0 I ” i J I ~ 7 5 t’i ”* ii ! 5 tS - A ; ^ ^ 

(2) ; U-Ui 84-g ; ; 311 - 2 *?; 8^51 

(3) iSif-i?!?; 1000-3845^^,, ; 279?-i68|. 

(4) 2l of i6f- i| of 3| ; 5 of of 25 - 3*0 of § ; 7 r ~2j of 4|. 

3 . Find the values of:— 

(4) i-S + ^R-i^ + S + i-t-l + r* 

6) 3 l‘s 23 ~ *5^ + ifff- 

(8) 3 | + 2 ^-( 5 i+iif)+ 23 V 


* I ly 


( 1 ) + 

(3)?l+il-l+l-,V 
(5) 

( 7 ) 7|+-62 - 3i*5 

<9' ioi-.(4*r + 6,V + 7S4.f8i~6=§:.. fio) 6^i of 21 ® -(6^- 

(II) 2 i-( 4 |-f lo ^2 + 3 aV + 3 ?. + 20 K- ’ (» 2 ) g of of 3 Hf of 3 ^. 

( 13 ) 225^-'9|i-7i?H;^ of of 3|- 

04) 8|- 3 f! + 25 of of 4t - (511 - 2j). 

<15) 475*T~(3| + 3»/i-»'38)+6§-(2A-Jl8j)- 

V. KULTiPLlCATION OF FRACTIONS. 


266 . To multiply a fraction by a whole number. 

[We have already given an outline of this method in Arts. 241 
and 244. Now, we propose to treat it at length.] 

Rule. Multiply the numerator by the whole number for the 
mw numerator^ and leave the denominator unchanged. The result¬ 
ing fraction should always be expressed in its lowest terms, by 
cancelling those factors that are common to the multiplier and to the 
denominator of the fraction. 


Thus,8xg = ®^? 
- 4 f 




For8x§»8x5 ninth* — 40 ninths 
. 40 8x5 


A’so, 9 X 5 V- ■ 

* . 3><5 


9 
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267 . To multiply a mixed number by an integer. 

Rule. Eithfr reduce the mixed number to an improper fraction 
and multiply as above, or multiply the integral part and the fractional 
part separate!}, and add the two products. 

Thus, (I) 6|X3-VX3-’6*»2o|. 

(2) X3«6X3 + |X3«rl8 + V“*8+2j»20|. 

268 . To multiply a proper fraction differing very little from 
I, or a mixed number differing very little from the next superior 
integer by a whole number, we have recourse to such artifices as is 
explained in Art. 264. 

Thus. (I) ,Vo>< 35 ==(i-iJo->< 3 S* 35 '-Yy\;* 35 -*/t>=* 34 M- 

(2) 152^ X 12 »(16- :\)x i2-i92-lf»i92-,^*i9i|i. 

99i 4 X 46*^100X46—4600—f2=4600-3 ?w4596$. 


€ 

Examples LXX. 


1 . Multiply Of ally :— 

10 i 3 ; by 2 ; I'V by 3 ; ^ by 4 ; by 5 ; by 7 ; | by 3 ; § by 2- 
II by 7 ; ll by 21 ; ,Vo by 100 ; ?fby 25 ; by 28 ; by 3 °- 

2 . Multiply :— 

(1) y separately by 55, 88, 90. (2) .sepaiateiy by 12, 36, 48, 49* 

^5) iV« .3-' U) SH .11. 15, 21, 132* 

15) 35I . SSf 77. no. (6) 2s% .13, 39, 42i **7- 

.7) 159ii by 12 ; 1625,\ by 23 ; 4v'A by 23; 1727? by 34; 35^911 by 47’ 


3. Find the product of :— 

(i) V9i*o separately by 6, 8, 15, 18, 25. {2) 999II by 99, 550. 

(3) 499^1^ .25, 50, 75, 100, 150, 200, 250. 

(4) 745 ? by 43 ; 99^:2 by 324 ; 999 ilTiJ by 999. 


869 . The meaning of Multiplication as given in Art. 59 is not 
applicable when the multiplier is a fraction. Hence, to suit our 
puipose we make the following definition. 

“ To multiply by a fraction is to take that fraction of the 
multiplicand.” 

Thus, to multiply 4 by we take J of f by the new definition. 

Rut * of by Art. 249 ; therefore 4 • 

Hence the Rule. 
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370 . 75 ? multiply a fraction by a fraction. 

Rule. Maltiply together the respective numerators and den^'- 
tninators, reduced to fractional forms if necessary ; and the fraction 
thence arising will be the product, which may be simplified by 
striking out any factor common to numerator and denominator. 

Ex, 7. Multiply f by 

2^r 27 2X7 For, if f be multiplied by 7 ) the 

JJ2X4 product will be V (Art. 241) : 
v f but 7 being 8 times as great as 

I, the multiplier above used is 

8 times too large^ and the product V will therefore be 8 times too 
lar^e also; whence the product required must be 
(Art. 24 i)» 8 V 

Ex, 2, Multiply 5j| by 2fJ ; and 5f by 2? of If. 


(I) Product-II 


99X 145 II x qx 5 < 29 
”25 X 5^ “ 6x9 


1 1 X 29 
5 x6 


W=ioi 5 - 


Ans. 


(2) Product - V x (V X t f)«^ 


49 X 15 
9x7 


7X7X3X^ 7x5 
3x3x7 “ 3 


' = ii|. 


Ans. 


271 . 75? find the continued product of three or more ft actions. 

Rule. Multiply all the numerators together for the numerator 
of the continued product, and all the denominators for its deno¬ 
minator ; cancelling all the factors common to numerator and deno¬ 
minator before obtaining the hnil result. 

Ex, I, Find the continued product of f, f and 


Here, Product— 


3x5x8 

4x7x15 


3 X 5 X 2 X 4 

'4X7X3X5 


2 

7 ‘ 


Ans. 


Ex, 2, Multiply It 3 tt» *91 and together. 

Product-5 u 31 , 9 » ^ 

6 II 5 56 (3X2)XII X 5 X( 2 X 2 X 2 X 7 ) 


5x2 10 

-m—ssio. Ans. 

I I — 

e 

Sxiuiipl«i LZXI. 

1 . Maltiply orally 


j[j) I separately by f. (2) i separately by 1, }, |, |. 

f ? ••• **’ f» ii i> I* ( 4 ) iV ••• iV ft i\i IJ"' 
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^ 2 . Multiply ; — 

(0 I by f j I by f| j { by g ; by I ; by /g ; by 
<2) by If ; A by ft ; H by f§ ; ft by gg ; fg by 

(3) 2f by 7f ; 8f by 10^ ; 6| by 14^7 ; isf by 3g ; 6| by 2l|. 

(4) 2i by S of I of I ; I3f of 7 g by } of J of 12I ; of 4! by 2ff. 

( 5 ) t of 15? by of 3g«T ; 3g\ of sf by 6§ of io|J ; f of 19? by if. 
3. Find the values of :— 


(1) ixfx/a ; gx Vxjf ; |x|j<g ; x i6i x j.4| x J x 

(2) ix|x»xt; f x?x8xVf;'ifgX2gxi^g xiiifViof i|-X3g«^x|». 

( 3 ) |x22x 3,* xs^StfXetSt ; i2Ux8[f x,«4\|x6i| of x2|.. 

(4) if of t X of 2^9 of 8 X 12I of 6| of I,V X 8* • 

(5) 4 i of 3i of 7A X i of X 2f of 4 i of 2^ x go\>5- 


4. Find the continued product uf : — 


(I) 

flt 

(3) 

ns) 


»33 

*7 

24’ 


76 , 28 

75*”“ 98 - 


384 

39 i 


851 , 


( 2 ) , 
5»5 


'’53 and ^.'5 


1819 


492 


1584 . 5517 ^,7 


1591 


319 ’22011 629 


7281 6 

8528 


3 H , 'i 4_4 44 . 21.6 

361 1296 529 1764 

5 . Simplify :— 




M 

108 


and 


.75 

144 ‘ 


<0 {3} + 2i)xiof ; 31 + 2^ xiof ; (i+i +i)x(i of f). 

( 2 ) ix| + 9 x|r-(?xf-JX^\) ; iof (64 + 2 S- 3 ) i (i + i)x(i-H 
, (3)J[»9t~3i)x(3t-*f) i *94-3!x3|-2f ; i9t-3!x(3|-2‘J:. 
s ( 4 ) < (5 + i) of dH 2 |) ) X - * 4 ) of ( 3 ,^ - ?;}. 

\( 5 ) { *?of26iof(i-3)}x<2|®f(4i-3|; of i%\. 

\ (6H*I of 2S -3}J) X (5j of 4 i- 3 i of 31 ) x|f of /y x *. 


VI. Division OF FEACTIOHS. 


272 . Tc divide a fraction hy a whole number, 

{ We have already given an outline of this method in Arts. 241 
and 244. Now, we prepose to treat it at length.] 

Rule. Multiply the denominator by the whole number, ant 
leave the numerator unaltered. The resulting fraction should alway 
be reduced to its lowest terms by removing all factors common t 
numerator and denominator. 

Thu. 15 ..o. _Ji_« 7x5 ^ _5 . .. S 

36x28 36x7x4 36x4 144* 
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87 S. The meaning of Division as given in Art, 87 is not appli* 
cable when the divisor is a fraction. Hence, Division may oc 
extended to express the finding of the fraction, the product of which 
and the divisor is the dividend ; and the quotient shows what pat t ox 
Parts the dividend is of the divisor. 

Thus, to divide § by we have, by definition, 

quotient ; 

multiply each term of this equality by 

therefore quotient xfxfasgxj 
or quotient 

that is, l-f-fssl X Hence the rule. 

271 . To divide a fraction by a ft action, 

Rulk. Multiply the dividend by the divisor inverted,, 
result will be the quotient which may be reduced to its lowest tetms 
by cancelling any factors common to numerator and denominator ; 
or, which is the same thing, invert the divisor, and then proceed by 
the Rule for the Multiplication of Fractions. 

Ex. Divide ^ by For, if ^ be divided by 4, the quotient is 

(Art 241) : but this quotient is 5 times 

Here, f 2 XI too small, because the divisor has been 

"“^5* taken 5 times too ^fcat-, whence the 

quotient will be x (Art. 241.) 

275 . If the dividend be a whole number, or if dividend or 
divisor or both be mixed numbers, reduce them to improper fractions 
and compound fractions to simple ones before the application of 
the Rule. 


Ex. Divide i|’j by 5$ ; and 7! by Sy**! of 2 ,V 


;o 

(2) 



7_ 3x5 x7 ^ 3 

14 7 14 40 7X2X5X8 2x8 


^ . yini. 
16 






5X9X7X3 
8 14 10 8 7X2X5X2 


^^X 7X9X2X2 

*"8 2x2 8 9x3 2X2X2X9X3 


- 7 t 

2x3 6~6* 


e 4 ns. 


276 . Numbers connected by of are considered a single ntim* 
tier. The student should carefully notice the difference in meaning 
t>etween x 2 and 2i+rioft. In the former, the sign*f> 
applies only to the next number ig ,* but in the latter, of f is a 
single number. 


Tims, the formers*!x|X i|; the lattcr-ixIx|«|f »2»V 
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Examples LXXII. 

1 . Divide orally 

(i) J separately by 2, 3, 4, 5, 6. (2) | separately by 4, 5, 7» »o. >2; 

(3) .*2, I 4 i i 5 i 20. (4) II •** ••• 3 * 5 » 301 45 - 

2 . Divide 

(i) m separately by 8, 16, 24, 36, (2) separately by 25, 75, 87. 
(3)2^ ..,13165,117. (4) 164 . I9i25i32- 

3 . Divide olrally ;— 

(i) I separately by i, I, (2) f separately by ?, 4 i *• 

(3) « ••• ?» 5 > (4) I ••• ••• §1 T» §• 

4 . Divide :— 

(0 's separately by ?, fsi H- (2) U separately by 4, lfi i*?- 
(3) 35 . 5 ii 2|, 41 , 6 §. (4) 4 t; .la^, 5 si 4 |i »iV 


Examples LXXIII. 


1 . Divide ;— 

(1) • by i } I by 5 ; 1*1 by A ; V by U ; ’f by U ; 1J by 5 a ; I43 by \l 

( 2 ) 2 | by 33; 10 ^ by 13 ? ; 17 ^ by 7|1 ; 24 ^ by Si\ i 2 § by f of 4.4 

(3) 3t by I of I of I ; 3 | of 3t.by aV» 9 i i Sx\ of H by |of of 15R 
'N (4) I of i| X 2| of 40 of by x| of I X /g of 2^'; of 8. 

2 , Find the values of :— 


(i) (f x|xi3|).4-(|x?4-54)- of2i\-J|). 

{3y654'(i| + 3T*’s)-^-6?. 44) 6i+i| + 3A-**6f. 

(5) io|>«3l*»-4|“(2|4'3i}-»'4|4-7|-*‘f3i+4|)- 

(6) 2i X l|+l| of 2 ||. (7) 2j of l|+l|X2|. (8) 2jof i}-f-lJof 2f. 

(tu (l 4 *|+| + |i+l\j) + (l + | 4 -J+TS;). 

(12) (2 + 1 + 1 +T\+,'l + |*g)'**(l + | + J + l + |) 

VII. COKPLBX AND CONTINNSD FRACTIONS. 


277. A fraction having a fraction or mixed number in the- 
numerator or denominator or in both, is a Complex FfaotiOD. 

i ’ 9* • ^ • 5I ■ 4*^1 Fr«<Mons. 

A complex fraction i$ read by inserting the word fy for 
iividtdhy^ between the readings of numerator and deocminator. 

Thus, ^ is read hy 4|. > , 

4 i 
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279 . In the sum of a whole number and a fraction, when the 
fraction is either complex or simple (Art. 231), the sign is sometimes 

omitted, as in 5-^ which means 5 + i and in a product when 

one of the factors is enclosed in a bracket the sign is often omitted, 
as in 1(8—I), which means { x (f — §)• 


280 . Complex fractions are subject to the same rules as simple 
fractions, and can always be reduced to simple ones by treating them 
as the quotient of the numerator by' Ibe denominator* (Art. 235.) 


Thus, 


3l 


I 

2^ 

5 



7+7- 


5 29 145' 


881 . To reduce a complex fraction to a simple freifiion. 


Rule. Express the numerator and denominator of the complex 
fraction in the form of proper or improper fractions, and multiply 
the numerator by the denominator inverted ; or more simply, 
multiply the numerator and denominator of the complex fraction by 
the L. c. M. of the denominators of the simple fractions. 

Ex, j. Reduce and to simple fractions. 

20 ^ 


(r 


«c?+Qi * 52^ 104^ 52^ „52_x.n ^ 

9iV ^9 9 ** 9 **^4 9x2x52 

nr tK«c Si „ 5»X99 .495±77. ST? iij<.52^ 11 


II 

18' 


A ns. 


9 t\x 99 


(2) 


40 


- 4*201 


891+45 936 18x52 

MX 2 2 

3 3 20 3 X 20* 3 

Or thus, *. 

’20 20 X3 20x3 20x3 3 

T* ef ' of 1 VV j 8 )f*** 4 l 

Ex. 2. Simplify ——j—™ and -#7-^4 • 

i§ ot 37 3 l+ 7 iV 


13I ^ 

-A*«I3^+20 s 
20 3 


18 
Ans, 


Ans. 


Ans. 


(I) 


I2ji of 

if Of 3f 


2 f 8 

12 - of I—-I- 


«9 9 •’7 3 19 




19x2x3x9^ 

■■ ■■■■■!*■ ' "y 

3 X >9 

2x9x3 ^ 27 
2x8 8 


7 X 2 x 8 x 3 

3 >« 3><7 

3|. Ant. 


2x9+ 


2x8 

3 


(9 64-10^— (48+8) f Multiplying Nomr. and Dent. 
(36+ 9) - (84+ 5) \by 12, the L.C.M. of the Dears. 
106 50 2x25 ^25 

45+89 134 2 x 67 ^ 7 * ■' 
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EzampleB LZSIV. 

1 . Reduce lo tbeir simplest forms :— 

4| . 8y\ 3| . *8 , ^ ^ . ' A 

^ 5t ’ Mr 6 ’ sr «2Jr * 34}1 * ' 43’« ' 31+2** 

A of 8| 73 J of 7 JLi^I . sKal 
' ' I? of ,« ' 2 j of III ’ 34 +A ' 85f of 174 * 714-14 <rf lA ' 


2i;<84 . 54 - 2 L^ 4 |+^ 3 A- 2 |„_ 3 iW 2 | 

.3j + ^“ 4j., ’3T'iXJS’‘3,’t0f'2l ■ 

2 . Reduce ~K equivalent fractions with 

the least common denominator, also reduce ? to a complex fractiou 
having the denominator 5 and i to a complex fraction having the 
numerator jo. 

74 

3. Compare the quantities 2), f of qf and 
imk Find the values of 

C» i of 3A+ j-j of <7 + 1 of Sj of M- (a) i of 5+9+^+ }*. 

<3) |ofjofi+jofiofij+ftof*of***- U) il+Jofll + j^ . 
Find the difference between 

(I) fof||and |of74. (2) and j (3) 2| of || and of 15|. 

6. Find the values of;— 

(t) If of (I) 61 of 94 X 12 ,"V of <3) 

t4) j^of^*x|of8iof||. (5) K* 

<(6) iH of sfi of I33«+3U of ^ of 102 |. 
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( 9 ) 


r *T° Irt~ 3^ 

»■*• J+s + 4 9 h V of 3i+2,»g of 1$ of • , 


2B2. To find the (omfilcte quotient in dividing; a number by au 
integer. 

Rule. Divide in the usual way, and to the integral quotient 
add the fraction whose numerator is the remainder and denominatot 
the divisor. 


Ex. Divide 4148 by 117, and by 05, giving the complete 

quotient in each case. 


(i) ii7'4I48'3S 
35 J 
638 

585 

53 

/, the complete 
quotient—35 


(2) 95)3I36i’^( 33 In dividing by 95, the mteg- 
28$ ral remainder i<. 1 and the full 

2g5 remainder is 

28J 

I But i/s+95 = Uxi.^“»^ 

/, the complete quotient —33,’ 


283 . Fractions of the nature given below are Continued 
Fractions, and can be simplified by beginning at the bottom and 
working upwards. 


Ex. 


4- 


4 - 




2 - 


n 

»3“S 


4 - 


I 


8 


2 - 


13 ^”16-13 

8 


* 5 — ^ ^ . dns. 

4-1 12-8 4 


Szamplss LZXV. 

1 . Find the complete quotient in dividing 

(1) 3127 by 43. (2) 6556 by 401. (3) 2221 by 87. 

<4) 8768 by 45* (5) 84 sH **■ (6) 6739II by 37 and by 73. 

(?) 4164^ by II, and by 132. (8) 56941 by 27. 

2 . Simplify 

I) ' ? ' . <s) f,' of-J-J—. (3) ' . ( 4 ) 3 + —7~- 
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(5) 3 -^' 


( 6 ) 2 + . 


(7) 6 i + 




2 + 


5 + i 


1 + 


% 


64 


(8) 2 ] 4- 




fS+l 

(9) .. 


3 i + /. 

4» 


4 + 


24* 


54 


'10^ -Me ^ 1 


64 -? 
(il) 14- 


34- 


2_ 18 

1 ^ 23 * 


44- 


5f 


vl2) 


(3-^)4. (. + —V-). (. 3 ) 3 S-i.-^ 


64 -i 


3- 


34-i 


8 9 

ioVl 4 - 

+ i4-(i4*i) 


13 

9l 


ii 4 ) 


J-4.-1 


1 — 


3 +-+. fi-,'. 

54-1 2 — ^ - —* 


(I5> 






44—-j- 

. «i 6i4*7i« ^ A”** 

vi6) iixi 2 i of i —i 2 -_ 6 |-;- 


{17) 


+ 




4- 


5 


**^34-1 3-i ^ 44 -i ^^24-i 


'.'(18) 


4* 


4?4- 


4 * 


4i4- 


i^ 9 ) — 


-4- 


^ 4/ 2 




24- 


54- 


2 + 


24 —-: 

24* 


24 


34-i 


34* 


(20) I-- 


54 -i 

I 


XX 


-X 24 —» 


24- 


2 + 


I- 


I - 


2X 


14 * 


24- 


X - 


I- 




il 


t 4 -j 


13 
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3 , Simplify ;— 

(1) I5i+i|^-(7i-6|). ‘ ^ ^ (2) (i5i+i|)-^A (7i-6|). 

-• (3) i6-f2i-(4|+ii)^ (4) i6 + |2i-(4i-ii>}. 

(5) 5|-{5}-K3l+2t))- ' (6) 3ix|l+3^ of 3? of A of iH 

(7> (Ri) of (ii+2|> of (2T\-Ii) of (3*-^. 

' (8) (3iV-»-4|) of (io|+7i) of ,Vo- (9> 3/T**-(4f+ iof)+(7i + iVo)* 
<io) ij of 5i+(4i*“ifti)+i of 2|. # 


4. She«r that the simple fracnon equivalent to the value of ^ 

of l+i of-g——bi of- , is of Sjc same magnitude as that expressed 
by of of /ff. ^ 

5. Provetlikt»of(i-*)+|of*+fof(i+H)+T’iyof(?+|)*i. 


Vlll. SIMPLIFICATION OF FRACTIONS. 


884 . >^at has been proved in the adaptation of the funda¬ 
mental operations to fracMons, will furnish the means of simplifying 
arithmetical expressions formed by their combinations ; and, In 
general, only very slight mental exertion will be required. If the 
attention of the eye be directed to the composition of the terms of 
the fractions concerned, and their resolution into the factors of which 
they are made up. 


Ex^ /. Simplify . mt 'i t- .. t— 

4"^ h* 4 




-of 
24 204 


The expression 


^ 4+3 
y of 24 X 24 „ . 12 

24 264 i 2o+9 oHr' 

315 


11 'Jx 

Iff- 11N24 12^286 II 

13 105x3 13^ ios_ 13^ 105-104 S 

“" 4 x 3 * i3Ka|7 ***" 88 "" II* 88 * 88 * 

of 

^Tli« expKMion-5 «>f ^ - IJ + ^ 

* .fu+iiiiii 

14 ’^ axis 3 si 30 s 


Ex. 2, 


Simplify |2|4’f 


13x24 
264 ' 


Am. 
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{ lia. *75^ 2^^ 6 27+1050^152 228 

4 38 3/ 305* ~ .228 ^ 305 

- *‘17-11?^ ISSil 

228 305 305 ^ 


Examples LXXVI. 

« Simplify the following :— 

’'1. i of ♦-A of 3 Ht of 3 f- a- (*+J of Hi)+*A of dA-il). ^ 
' » 4 |X 4 |X 4 |~i - 4 i ^ 4 i- 3 k^ 3 i 

4 jx 4 -i' • ” 41 - 3 ^ 

' «+6**0+6i) ,8.Lf+|lW,,-oA_6^. 


7 *4} -* 4i^» 4-6| ._ ,2a\ 

3 A-I- 6 J 2 


15 


18. 

\l9. 

> 81 . 




9 . 


u. 


13. 


l_?i+3j+ i 

3J 9 =* 44 ' 

J. 

71 2? ,lil 

•l-^of-jJxsaA. 


i^fx| 

10- (* of 3 iH(f+ij)- (L- 


,+ 5 of=' !_±S 


U. 


7 i 4 »ji 


io-i||of 5 


I 

'■^34 

H-l 


Og / 220 

f . Of 47 . 5 l of 7f y 2l , 4-1 

I ^ ifof 8/1-3A* a+« 


3 r 4 +« 




^7_ of 9X10 2 2 I 


__ >1. 51 of /i- J~J. \ 

2i+5^ 12''* I4X^ 30 * ^ 3| 61 \s 4 i- 35 / 

?-i 


f+f ^6^ I3-3|'^3,^ 3-4r 


JL±2i±2Lx ssl-fu 

\+ •%+ 4 I * of 13* 
*1 2| 3l ” 3 


90 . 






r (B})' 


of- of 


-l±i±i 

A + ±4. JL '3 

* 1 ^ 34^44 


14 * 


I 

x* 

3 +J 


tuf 


n°)k...i 3 tt 22 i 


ii|4*io| ~iof 




?i. 

*A 




1^6 
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H I n+ 5 t | . 5 of 9 .. 3 { 3 . 

i!i^ 3 i+ 9 r 9 




«. Jx,^o.|Z. 

^rr 2 -?'^ 31 


r i _ ^ "■_?!? 4 . ll - Qf ? fi _ „i—i. I, 

^II 2 -|^ 3 | 6| si* 4|“3SJ 

] -Z_+iIIEii[_ 5 oflll + s of 4»r=i ■■ 

Is-g 4“ii 7 4U? 5 ii-2J 


l± 5 l<L+ 5 l)^ ' 4 f 5 ±_ 2 j ij on 
1 + 2K1 + 2I) I3i^-3i iii‘ ?s?-3-^ ) 


ll K?of 


1 J of 1-^ loj ” 5 <* 3l of Si 4jf 2 

„ f of (f /A - _9l±3i . 7g -:4f 1 

1 of iA-A 5 U of 7 yu- ify 


4if 2i* 4i 4 S 


31 7 A of 


35. 3l+' 


10 + 


3 + iftr 


5 l+ 


88. 11 + 


*1 + 


37 . ^2 +-^^•►{it-H(i|x* 4 i)}- 

^~ 5 +i 


"«+A 

3 ? ;. . 8 1 of 2f 9f of i|r . 
i\ of 2§ 11 4 ( 1 +A) * "* 1 


f ' ! 

39. 4i of 3-3i of 3i^ \ 6 * of 4^1 ><6-31 
4l-3l I 2 3l“2i J 117 

f l(4-;-M5)*3?3}"'«S- 


43. 8-8x 


6-1 



G. C. M. AND L. C. M. OK FRACTIONS. 


197 


u. iLill±9i\ of 


46 . 

47 . 


3- 

17 




i + l 
li 


7+ 


2021 / 37_ i.5 \ 4fi /l±iW/L+M* 

2i93^\ 48 i 6 /' ■ \i-i/ ^ V-T%/ ’ 


4-2if 


®® (i-i'*’ 4-^)'^ (j-r 3-t) ** (fi~ «i-Ts) 


1+f 


f+ 4 . 


(tHi"" 2vv) ’ 4-^ of ,'5 of 4i~2^ ' 

“■ {('*-«“{(r-T‘’ 4 ^i^ 
J. ^ 3 _ I \ I . _ 3 ?±=A. ^ 3 g of 5 l 
’ \2~i 3 --i//’ ^ of (ii^~2|^) * 5 TV+i^of 4 r 

“ ""'vS&'Cil+S'U**') 


6F376'^2i+Tr 2|-ir 

2 r H 


KM 31+11 

® 8i + 3s3 3l+i4^’ 

\ofi ±3 • 
' Kl ’ 




3 -(^^,*-2?of ‘‘V 

\3i + i 19 / 

„ f| of Jof6H7tN4*i9iH8i| I -±A 

**• \“lFiT+^^o7-.-f-^-6Sorl * +39}i -4»J. 


IX. a. C. M. AKB L. C. H. OF FBACTXOKS. 

285 . The definitions that we have already given of the G. c. M. 
and L. C. M. of two or more whole numbers will also be applicable 
when the given numbers are fractions, provided that we understand 
by exactly^ that the complete quotients must be initgtrs, . 
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288 . To find the G. C. M. of two or more fractions. 

Rule. Express the fractions in their lowest terms, if they be 
not already so. Then take the G. c. M. of the numerators for nu< 
merator and the L. c. M. of the denominators for denominator. The 
fraction so formed is the G. C. M. of the given fractions. 

En, Find the G. c. M. of f, Jf, ||. 

Here, the fractions reduced to their lowest terms are f, f, ||. 

The G. c. M. of the numerators 8, 6, 16 is 2 ; and the L. C. M. of 
the denominators 9, 7, 21 is 63. 

Thus the required G. C. Ans. 

287 . To find the L. C. M. of two or more fractions. 

Rule. Express the fractions in their lowest terms. Then take 
the L. C. M. of the numerators as numerator and the G. C. M. of the 
denominators as denominator. The fraction so formed is the L. c. M. 
of the given fractions. 

Ex, Find the L. c. M. of iV» a*o- 

Her^ the fractions reduced to their lowest terms are 5 * 1 * ?• A* 

The L. c. M. of the numerators 8, 2, 9 is 72 ; and the G. c. m. 
of the denominators 25, 7,;2o is 1. 

Thus, the required L. c. Ans. 

Vote. Before applying the rules given above, reduce mixed 
numbers to improper fractions and compound fractions to simple 
ones. 


Examples LXXVIt. 

1 . Find the G. c. m. and the L. c. m. of 

(*) I* f. (2) (3) h iV A. <4) h 6 J. 

( 5 ) it f» it f* “^(6) f, I, f. H(7) 3f* (®) ifi» 2 i» 4* si* 

( 9 ) ^iit Sait 6|\r. -( 10 ) iff, 2 ^, *siit 

(”) 7h *11, ii» 41, f- ( 12 ) 3f, i|, 2 }, 3 }j. 

2 . What is the greatest length that is contained a whole 
number of times exactly in 26} ft. 28| ft., and 29^ ft. ? 

3 . A man gives away to each of five people jV, iV, 1% 

a basket of apples ; how many has be left, supposing he ^ has only 
just enough apples .to do the above operation without dividing an 
apple ? ’ ^ 

4 . What is the least number which when divided by each of 
the fractions |, Hi and a%t gives a sirhole number as quotient in 
each case ? 

5. Three lines of paling run side by side for a distance of 
156 yds. The upright posts are respectively 2|, 3|, 4ji ft. apart. 
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How often will a person walking outside be ablei on looking across, 
to see 3 posts in a line ? 

Eight bells commence to toll simultaneously. They toll at 
intervals of t|, 3, 4I, 5, 6, 8 and 9 seconds respectively ; after 

what interval will they again toll together ? 

^ 7 . Three wheels are respectively io| ft,, 6| ft. and 4 ft, round. 
Find the least distance travelled when they will make complete 
revolutions. 

8 . A man gives away to each of four people and ^ 

of a basket of apples, and has only just enough apples to be able to 
do this without dividing an apple ; how many apples had he ? 

X. MISCELLANEOUS EXAMPLES IN FRACTIONS. 

288 . The following Solutions, we hope, will be of service to 
students in acquiring a thorough knowledge of the principles of 
Vulgar Fractions. 

Esamples worked out. 

Ex. 1. What fraction added to the sum of ^ and 2| will 
make the sum equal to 5 ? 

Here, ?+i + sV+ 2 i« 2 + 2 TV- 4 iV- 

the required fraction • 5 ~ 4^ • ^f. Am, 

Ex. 2. What fraction is that from which if there be taken 
^ of I and to the remainder be added of the sum will be 10 ? 

Here, f of and of 

/, the required number- 

Ex, Find what fraction multiplied by the sum of 2}, 
and ^ wilt make the product equal to 17. 

Here, 2 |+i,V+A- 3 +l*- 3 lS- 
the required fraction.. i7-l-3i|—17 X 

Ex. 4. Find what least fraction added to the sum of 1^ 
and 2| will make the result an integer. 

Here, H *H 2 |» 3 + 2 U- 5 U- 

the required fraction«i Ans. 

Ex, j. What number divided by 2 ^^ ||ro<Ioce ^ ? 

The required number—x ft"* Ans. 

Ex. 6 , A man has | of an estate, . he gives his son | of his 
share s what portion of the ditate has he tnen left ? 

} of his share being given away, there remains (i«or f. 

But his share«| of the estate ; he remains |of f—A* 
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Examples LZXVIII. 

1 . What-Dumber added to makes if ? and what taken from 
iff leaves If ? 

2 . What number added to will make the sum 

total equal to 3 ? 

3 . Multiply the sum of 3f, 4f and 4| by the difference of 7f 
and 5f ; and divide the product by the sum of 94^ and 93}. 

4 . Prove that the sum of and 3I is equal to four times their 
difference. 

5. Compare the product and quotient of i by 

6. Find what quantity multiplied by | of f of 3I, gives a result 
equal to i of of 6 }. 

7 . What number is that, whereof the part expressed by A + i + 1 

is 45 ? What number must be added to f of 2} to give 3! ? 

8. Find the least fraction which, added to the sum of |-0 and 

fl, will make the result an integer. 

9 . To 479 add and repeat the addition 6 times. 

10 . From iiA take the sum of 2f, 3I and 4|, and multiply the 

difference by 2^ of f { of 6|. 

11 . Multiply 49 lf by 50^^ And add to the result. 

12 . How many times does f+f'—contain 

13. Multiply the sum of i, }, § and } by the difference of 
and ^ and divide the product by the double of 21,^. 

14. Of the fractions ho'"' much the sum of 

the greatest and least exceeds the difference of the other two. 

15 * From i take its half, third, and twenty-fourth parts : add 
the product of those parts to the remainder ; and multiply this sum 
by 7 W What must $ be divided by to ptoduce''2 ? 

16 . To of a dozen add of three hundred, and divide this 
sum by the difference of 3I of a hundred and 43!. 

17 . Find the sum of the greatest and least of the fractions /g, 
f and the sum of the other two, and the difference of these sums. 

18 . Multiply th^sum of and g by the difference of 

and and divide tne prc^uct by of j]|. 

^ 19 . What fraction is that from which if | of be subtract- 

ed and the remainder be divided by 5|***i6}, the result will be g ? 

29 . Divide the sum of 2|, 3f and 5f by the sum of 4| and 
8 |^ and to the quotient add the difference of 10^0 and 5|. 
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31 . To the sum of 3I and 4I add the difference between 4f 
and 5t and multiply the result by 

33 . A merchant owned r's of a ship and sold | of his share ; 
what share has he remaining ? 

>. 23 . If I pay away | of my money, then | of what remains, 
then I of what then remains and then ^ of what still remains, what 
fraction of the whole will be left ? 


2 ft. What is the least fraction which must be added to the 
sum of 4 and | divided by their difference to make the result an 
integer } 


25. The difference of two numbers is 1S53 ; the smaller number 
is ; find the greater number. 

2 2 ? 

36 . Multiply 3io by 15-?, and divide -3 by ; and add together 

3f 3 

the sum and difference of these results. 


27 . Divide 2 by the sum of 2§, ft and 4 ; add 13-to the 
quotient ; and multiply the result by the difference of 5^, and 4^. 


28 . If I pay away 5 of my money, then ^ of the remainder 
then 4 of what then remains and then of the original sum ; what 
fractional part of my money have I* left after the second, and also 
after the final payment ? 

29 . What must be taken from 


8 ^ 


of 

3ft + A- 


5i±! 

of a 



to reduce its value to r 


30 . A has a certain sum of money in his pocket of which he 
loses fths ; he gives ^^th of what remains to B, and then ^ih of 
(ft—ft) of what then remains to C; find what fiactional part of A's 
original money J?and C respectively receive; and commare these 
sums with the amount A has after his loss. 

17#— f ) 

31 . A man having ■ ' . . ^ of an estate, 

71 51 

7 e 

gives ft of his share to his son, and of the remainder to his 
daughter; what fraction of the estate has he^till remaining ? 

33 . If 1 cut half a cake into 5 equal parts, and the remainder 
into 7 equal parts, and then cut one of the 5 equal parts into 6 equal 
parts, and one of the 7 equal parts into 4 equal parts and then give 
3 children each one of each of these small slices, what fractional part 
of the whole cake will they receive, and what part of the cake will 
be left ? 
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XI. AFFLICATIOX OF FBAGTIOITS TO COXFOTTND 

0UANTITIB8. 

A 

289 . In the Fundamental Operations of Compound Quantities, 
if the lowest denominations of the given compound quantities be 
mixed numbers, we shall treat separately, first the fractional parts by 
the ordinary method fur Fractions and then the integral parts. 

Bx. I. Add together ;^i6. 2s. £4. i8r. i%d. and £1. os, 9^d. 

2 if Now + | + ; we 

therefore put down 3frf., carry on ir/. to the column 
o 9 Tf of pence, and proceed in the usual way. 

1 oJI 

Ex. 2, Subtract Rs.^z. 14a. from RS.S7. Za. 6|^. 

Es. a. p. Here || is greater than f, therefore we add i 
87 8 6^ to f, which makes it y. 

32 14 9 U Now 

54 9 m ?4 ’ 

to 9^., and proceed in the usual way. 

Ex. j. Multiply £6. J 2 s. Zid. by 57, and divide Rs.21. 14a. 
^ip. by 21. 

- - - ( 2 ) 


16 

4 

f 

22“ 


We must add ip. 


6 


s. 

12 


d. 

81 


57« II X 5 + 2 


73 o 


36s 

*3 

378 


o 

5 „ 

S 


li, for X 1 1 
5 

5 b 


! 


21 


\^d. 


5ft 


for id. XS* 
for id.X2< 


sd. 


I 


Es. 

3121 


a. 

14 


A 

Si 


2i»3X7 


7 \j 7 _ 4 9 j for 2i + 3 - 3 

1 o 81 for 


- lid. 1 

Bzamples LXXIX. 


1 . 

Add 

together 

• 









I) Es. 

#. 

p- (2) 

Es. 

a. 


(3) £• 

s. 

d., 

(4) £• 

s. 

d. 

3 

15 


17 

13 

si 

7 

13 


23 , 

2 


5 

14 

2| 

32 

6 

Hi 

* 2 

17 

4? 

14 

I 

5 *^ 

7 

6 

io| 

12 

10 

8 X 

9 f 

,0 

2 

81 

7 

8 

Hi 

8 

1 


7 

0 

z\ 

6 

11 

2 U 

4 

9 

SH 

2 

4 


II 

5 

Ai 

4 

5 

of 

16 

4 

2| 

1 

4 

sA 

6 

10 


6 

3 

-4i 


4 

31 


oz. 

dwts. 

grs. 

< 6 ) cwt. 

qrs. 

fbs. 

oz. 

, 7 ) poles yds. ft. 

in. 

5 

16 

*51 

13 

0 

21 

131 

*5 

4 

2 


1 

14 

23 t 


3 

18 


17 

2 

0 



17 

o/« 



25 

* 51 , 

2 

0 

1 

7 t 

2 

4 
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I 

13 

* 3 lf 

IS 

5 

1 

tlJ 

3 

*2 

8l 


2 

13 

I2i 

6 

4 

2 

io| 


18 

2oi 

4 

0 

8 

*5! 

20 

3 

0 

91 
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2 . Perform the following sobtractions 

(i) Rs. a. p. (2) Rs. a. p. (3) £,, s, d, (4) £• s. d. 

15 o 3 f *7 15 7 /a 48 13 6| 163 i 7/# 

9 14 9 H . 6 „i. 5 ._ 9 jR 34 19 9 l 64 2 Sfl 

(5) cwt. qrs. 9 bs. (6) cwt. qrs. lbs. (7} fur. po. yds. in. (8)hrs. min. sec* 

15 I 16? 23 I 7A 5 IS o o 23 45 35 l 

8 3 aSjl 14 o 248 2_ 4 _ 3_84 15 50 48H 

3. Multiply :— 

(1) Rs.^ 4a. 2 ^. separately by 8, n, 45 and 139. 

(2) £ 7 S' *3^- 9j<f* separately by 4, 15, 88 and 96. 

{3) 14 cwt. 3 qrs. 25 lbs. 13,**^ oz. separately by 12, 24 and 96. 

(4) 45 rads. 14 sr. 7^’^^ cb. separately by 9, 24 and 35. 

(5) 3 fur. 34 po. 4 yds. i ft. in. separately by 45 and 99. 

4 . Divide :— 

(i) i?.r.246. I3tf. S\p. separately by 12, 14, 26 and 58. 

•2) £997- «8j. lofl^. separately by 26, 53, 84 and 145. 

(3) 789 lbs. 12 oz. 14SI drs. separately by 7, 15 and 67. 

*,(4) 1994 nids. 2o| sr. separately by 729 and 1521. 

(5I Rs.7. 8«j. ii^p. separately by i?jf.3. 2a. and 15a. glp, 

(6) ;^383. i8i. 7)1^. separately by £6. i8r. and £27. I5.r. gf^d. 

XIL BBBUCTIOir OF FBACTIOITS. 

290 . Our attention has hitherto been conhned to fractions 
considered generally^ without regard to the particular value of their 
Tinits ; and it remains to apply what has been said to such concrtte 
quantities as constitute the principal subjects of practical computation. 

291 . We shajl notice here, that while timet denoteS|^the mul' 

tiplication of a quantity by an integer, Of denotes its multiplication 
by a fraction, and either timet or of its multiplication by a mixed 
number. ^ 

Thus, each of the expressions 5 iimts Rs.7^ | of i?s.7, and either 
3|^j.7 or 3| of Rs.7 denotes the multiplication of Rs.7 by 
c, by I and by 3I respectively. Also the notation for s iimis Rs^y is 
either 5 x Rs.7 or Rs. (5 x 7). 

293 . Reduction of Fractions can conveniently be divided into 
the two following cases 

( 3 ) To reduce a fraoUoiL of one denomination to a lower 
denomination, and conversely. 

(2) To reduce a (quantity of one denomination to a ftraotioii 
■oi a higher denomination. 
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393 * Case I. To reduce a fraction of one denomination to n 
lower denomination, (Deiceiiding fiodiietioii). 

Rule. Multiply the fraction of the given denomination by^ the 
number which connects the lower denomination with one (or unit] of 
the given denomination. 

Ex. Reduce to pence^ and ^ of a day to seconds. 


(1) x(20X = Ans. 

^ 8x24x60x60 

(2) of a day— 5*^ x (24 x 60 x 60) sec. *--— sec. 

2 / 

«=»25600 sec. Ans. 


294. Case II- To reduce a quantity of one denomination to a 
fraotion of a higher denomination. (Ascending Rednction). 

Rule. Divide the number of the given denomination by the 
number which connects that denomination with one (or unit) of the 
higher denomination. 


Ex. Reduce e\d. to the fraction of a pounds and 18J grs. to the 
fraction of an oz. Troy. 


£ - . Ans. 


(1) 

34 *»j 2X20 **4 12x20 

(2) i 85 grs.— - oz.» ~x- ■ * - oz,«»-^_oz. Ans. 

' ^ 24x20 4 24x20 128 


285 . Sometimes we employ both the descending and the ascend¬ 
ing process in reducing a fraction of one denominatton to a fraction 
of another denomination. 


Ex. 


Reduce | of a guinea to the fraction of ;^i. 


% of a. guinea 


3x21 

#• 


5 "5 X 20 



Examples XjZXX. 

1 . Reduce I, f, f, fg and A of a rupee to annas ; and ^ of 
Ee.t to gandas, 

2. Reduce and of a pound to pence. 

3 . Express | of a shilling, f of a penny, and VV* of a farthing 
as fractions of a pound. 

A Reduce f of a guinea, if of a half-guinea, and of a crown 
to fractions of £1. 

6. Reduce fg ofa ewt to the fraction of 1 fb. ; f of an ounce 
of t cwt. ; and of an ounce (Avoir.) to that of x grain. 
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6. Express of a yard^as the fraction of an inch^ and of 

an inch as that of a pole, 

7 . Find the fraction of 2, yard which expresses f of an ell of 

S quarters ; and that of a day which is equal to of a year of 365 days. 

8. Reduce of a maund to the fraction of a seer ; ^ib. to 

the fraction of i ro. Troy, and of a maund to chhataks, 

9 . Reduce f ol a barrel of^beer to the fraction of a ; 

and of a pint of wine to the fraction of a ko^sAead. 

10 . Reduce of a mile to poles ; f §| of an acre to sg. yards, 

11 . Express f of a guinea, $ of a shilling and of a farthing 
as fractions of £10. 

13 . Reduce 492!! hours to the fraction of a year of 365I days. 

13 . Express]^ of 2151^ sq. yards in acres; miles in 

y ards ; and ^ cubit as the fraction of an anguli, 

10 . What fraction expresses of 5940 seconds in ijoeeks ? 

7 tV 

296 . The preceding two cases In Art. 292 enable us 

(1) To find the value of a given fraction of any coneratd quantity 

m terms of its own or lower denominations ; and 

(2) To reduce a oomponnd quantity to a fraction of a higher 

denomination. 


297. Casa I. To find the value of a given fraction of any 
V. oncfcie quantity in terms of its own or lower denominations. 

(i) When the quantity is simple or can be easily reduced to a 
simple quantity. 


Rule. Multiply the given quantity by the numerator of the 
fraction, and diyide the product (if possible) by the denominator ; 
the quotient (if any) is the required number of parts of that deno¬ 
mination. If* there be a remainder, multiply the numerator of the 
fraction whibh remains by the number of units of the next inferior 
denomination which are equivalent in value to the given denomination 
and divide the product by the denominator • the quotient will be the 
number of parts of that denomination. Proceed in the same way 
with the remainder (if any), and the parts of the next denomination 
will be found ; repeat this process till the next denomination, to 
which the given quantity is capable of being reduced, is obtained. 


Ex. I. Find the value of | of £i« 


3ofj^i 


3X20 3 )^ 

2 


15 





1XII 


d.mtd. 


the required value—yx, 6cC 
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Bx, 2. Find the value of f of i?5.4. 

I of Jls.4-Xs.^^-^~Xt.V=‘Xs.3l ; Va-sja. 


ia. 


1 X 12 




the required value 



Bx» j. Find the value of I3r. 4(/. 

I of 132. 4<f. »§ of 1«(3 X $ 2 )d ,«96^.« «82. 

190. When the given fraction is a mixed number, —(i) multiply 
separately by the integer and by the fraction and add the products 
so obtained ; or (2) reduce* the mixed number to a fraction and 
proceed as in Art. 297, Case z. 


Bx, Find the value of 3,'$ of Re.i. 4a. 

The required value—/P2.i. 4a. x3+ Re.i. 4a. x ,’5 

ssi?2.3. i2a.+2oa. x*|*5«s/?j. 3. Z2ai. + i§n! 


=*i?2.3. 12a. + la. Sp.^ Rs.s. 13a. Sp. 

399. Before applying the Rule, reduce compound and com]plex 
fractions to simple ones. 

^ Bx, I, Find the value of 2% of \ of loa. 

Here,2i of 1 of 5 -V. 

the required value—of 129/>. — —(10 x 43';^. 

—43q^. — /gj.2. 3a. iQ^. 

81 

Bx. 2 , Find the value of | of yj of of 3 raaunds. 

M 7 ^ I 7 ,22 ,17 I 1309 

Here, 4 of 7 - of - - of - ofx - . 

8 '3 48 3 24 96 

mds.—*3jJ» mds.—4o|^ ends. ; ^ 

‘ 29 j 29 29x40 145 ^1 * 

mds-as -Jx40 sr.— ^ sr. —-^sr. — 36- sr. ; 

32 32 32 4 4 

J sr. — 1X16 ch. — V ch.—4 ch. 

the required value— 40 mds 36 sr. 4 ch. 

300. The preceding Articles enable us to find the value of the 
sum or difference of fractional parts of magnitudes of the sane kind. 

* Bx, I, Find the value of | of of a guinea—f of 3s. 6d. 

I of ;4l»iX2Or.-<02.-l32, 4<4) y. g. 

I ofagU1.-|x2IJ.«ay5.as 9 j. 4<f./ 

|of 3 r. 6dl—f of 42 dl—(3x6)k—i8dl— if, 6 d, 

/• the required value-Zi. 12. zd. 
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801 The following table, if carefully committed to memory, 
will greatly help a student in his calculations: ^ 


Re it 

Re.i > 

Re,i . 


4 p. 


< la. 

> la. 

>2a. ; 
:2a. 8 p. 
' 4 a. 


Re.i""Sa. 
Re.^im toa, 8/. 
/?tf.i»»i2a. 


£tTS^ IJ. ; 

8d. 

2i'o-2r. ; 

£l -2J. 6d. 
£k * 4 ^; 



Examples LZZXI. 

1 . Find the respective values of:— 

(1) I of Re.i ; of Re.i ; of Rs.^o ; 51 of Rs.g ; 4 ^ of 

(2) of ^^.50 ; 1 of Rs.2 ; 8| of f of 10a. gp. ; of | of $a. 

(3) of ; S of Js. ; of a guinea ; 4 of ; ,V of £t ; 4| of £t, 
{4) 4g o( £5; I of 6r, 8d .; 3I of 2s. 6d.; af of a guinea | £$^. 

(5) i of 4 of 4^ of 5 guineas ; of a moidore ; 4 of 13^. 4d.i 4$ of£g* 

(6) of acwt. ; of I qr. ; g of i lb. ; of a cwt. ; af of 8 cwt. 

(7) ^of a ton ; 2| of 61. 8d, ; of 5^. 3<f. ; of a mile. 

(8) f of a lb. Troy ; f of a ft. Avoir. ; ^ of a lb. Apoth. ; 2l{ fts. Troy. 

(9) IS of 24 yds. i 3 of of 2f fur. ; ^ of an acre ; of an acre. 

^ lot 244 of y*g of a cwt.; ^ of a week ; of i mo. of 28 days. S 
^11) of I qr. ; | of a bus. ; ^ of a peck ; of § of 2 | of 24 loads. 

(12) 841 of 17 cub. yds.; | of 3] of 4I of a mds. ; f of 175 tons. 

(13) y of I of 10 j hrs. ; Vb of a day ; afl of a pipe of wine. 


(14) 


^35 

~ 3 i 


jOf;^4 ; 365 days ; ^of ‘^^of a moidore.# ^ 

« 7 U 


3^1 ..r «o4 , 77 


U5> 


of a week 


20 


25 


of ;^ 50 . 


4 , *12 
- 3 - of a ton ; " 

20 14 

S' 

8. Find the respective values of 
(t) I of 5 guineas 4 -i of 4 of £i ; 4 of 5 guineas -1 of 4 of £i> 

(2) 3 of a guineas of + of a crown + g of ts. 

(3) I of a guinea 4* I of a crown-ff of 7r. 6all ~ f of zd. 

^4) I of a ton+f of a cwt. 4 ‘i of a lb. ; ^ cwt.+ 8 | ftt 3 « 4 * 3 t*b 

(S) 4 of a week 4 * I of a day 4 *f of an hour 4 *| a minute. 

3^r miies—fuf-+35|lpo.^ J of 28mds.4‘| of i|cnds.*f I of 8cb. 
(7} I of .f?j:hto|4>4 of I of .^jr.io-4 of | of 4 of f of 8«; 

(8) ^ of £ 1+1 of ;Ct4oH+z gulnoas. 



208 


MATRICULATION ARITHMETIC. 


(2) When the quantity is a compound one. 

Rule. Muhipln the quantity by the numerator and divide the 
product by the denominator of the fraction. 

£x. Find the value of | of Ks.^, go. 4p. 

The required value ga. 4p, x 5}-i-8 


■ 14a. Sp.-^S ^Rs.z. 30. top. 

302 . To multiply a compound quantity by a mixed number, 
multiply separately by the integer and by the fraction and add the 
two products thus obtained. 

JSx. Multiply 3. 15^. 4<f. by 4^. 


13 »5 4 

_ 5 
8\ 68' 16 8 
/ 8 12 I 


£ J. dm 

13 15 4 /. the required value 

_ ^4 ^£ 55 - i-f' 4<f*+;^8. 121. I f. 

55 I 4 °* Z63» I3J« 5^ . 


803 . To divide a compound quantity by a fraction, multiply by 
the denominator and divide the product by the numerator. 

£x. Divide ^1.600. 13a. 4p. by g. 

The required value « b </? i . 6 oo . 13a. 4p.'xg)-*-7 
^ ■■^j.5407. 8fl.4-7«i /?i.772. 8a. 

301 To divide a compound quantity by a mixed number, 
reduce the mixed number to an improper fraction and then proceed 
as in Art. 303. 

JEx. Divide 4 ^- hy if. 

' £ s. d. 

5 4 6J 

_3 for if “I. Hence the required value 

SyS 23 2s, Slid. 

/ 3 2 for 25-*-5 

Note. Before applying the above Rules of both Multiplication 
and Division, the compound and complex fractions must first be 
reduced to simple ones. 

Examplei LXXXIl. 


1 . Multiply ;— 

£z- 85<i by | ; £6. 181. 7}f<f. by ,•* ; £10. iw. 2 \dm by 3I. 

(2) Jism$o. 5a. 6p. separately by 9|, 18^0, 53 A and isdff. 

($) 5r. 7 f<f. by ^ ; ;£i3. sr. 7\d. by 7^ ; £s4» its, $id. by ix/|, 

(4) 5 tons 3 cwt. 6 lbs. separately by 4f, 20^,, 46|§ and 213^. 

(5) 19 hrs. 4301. $6|% sec. by t2^ ; foac. 3ro. 37 po. iSfyds. by xof. 
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^ I. Divide 

(1) /?j.307. 4«. 4p. by ; ^^.76. loa, Zp, by ; £5. 4s, 6J</. by 3f. 

(2) £25 8s. 4id. by | ; £4. 7s. 3i</. by tVt ; £Z4- i6j. gld. by 9S. 

C3) ^J.173. 5a. 4p. separately by 2J, 43, 8» and 20 

<4) 13 cwt. 3 qrs. 26 lbs. 15I oz. by 34 ; 15 ac, 3 ro. 25 po. by 48- 

(5) 8 days ishrs. 48m, 57II sec. by 4^ ; 12 cub. yds. 20c.ft. looin. by 

(6) f mi. 5 fur. 91 yds. 2 ft. by 2I of It*t i 7 tnds. 35 sr. by i|. 

3. Find the respective values of :— 

Mi) a of Rs.io. 8a. ; | of Rs.2. 6a. ; § of Rs.31. 8a. ; 4 of Rf.i. ita. 

(2) 3iN of Rs.y 5rt. 4fi. ; 2|of Rs.^i. 4a. ; 2f of 3I of i?J.i73. 120, 

(3) 11» of 6j. lijrf, ; I of 51 of 2s. gtd. ; ? of A of i6r- 6d. 

'4) ^ of £4. 14J. 6d. ; ^ of Zs. s\d. ; ^ of ^^.15. 12a. ^ 

Iff I j Iff 

<5) 314 of 3 mds. 10 sr. 8 ch, » 2|| of 3 cwt. 3 qrs. 20 lbs. 

^6) of 10 ft. 64 in. i C, of of 3I sq. yds. ; of ^ of 458 cub.ft. 
\ 7a 4^ /^ 7f 

8 I 

/(?) 4Ta of 7, of s mi. 3 fur. 37 po, 4I yds, ; | of -, of A of £6^04^. 
i» ^ 3s 

•^ 8 ) cf (37 —s) of 5 cwt. 2 qrs. 10 fts. 7I cz, * A of of 1 mile 

3^ + s 98 

/(9) of 34 +i|) of 5 days 17I hrs. ; of-,— -, of A’j.io. Sa. 

3 35 po. : of £44- >7S. ^ 

4. Find the values of :— 

(1) It of Rs.z- 5«- 4^ +4 of AY21. i4<*, f A of As.47. 3a. 4/>. 

(2* li of 34 of Rs.l^. 8a. 4*4 of Rs.6, loa. 8/^. - 4 of 11 of Ar 3. 5a. 4p. 
’ (3) s of 6j. Zd. -k-fr o{£z. 3jr. gd. + 7*7 of £4. 14j. Sd. 

(4) 4 of ;£!5 + i of ~ of J of £j. 2J.4 4 of 3d. 

,r» 

(5) ;^i + 3 of ;£i40. ioj. 6 </. + 2i| of ha!f-a-^uinea. 

75 

2 4 

<6) I of ;£5 lox. 6ff.—4 of 2 guineasH—pof jp—5 of £$, 

3« >*“« 


(7) of Ar.84. 3a. 6/>. — —^ of of Rs.20. 4a. 

15 4f 7ff^ 


(8) 4 of 3 mds. 34 sr. + 4 of 8 mds. 9 sr.+1 of 3 sr. ta cb. 

(9) 7| of a year of 365‘| days + 37*0 of S of a wcek+| of 3| hrs. ^ 

(10) 5 yds. 2 ft. 5S in.x7|-9yds. 2 ft. 7U in.-15 yds, t ft. 94 in. 

'*'3f+3 po- 3 y<i»» 2 ft- 3 in.-f-iA* 


14 
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305* CM6 11. 7 0 reduce a compound quantity to a fraction 

of a higher denomination. 

Proceed as in the following Examples. 

Ex, /. Reduce 8/., 6a. ro^. and 14a. 4^* *o the fraction of a rupee. 

8^. ■■ J )C ~ 5^4. 

6fl. 10/.■•6a. +TS'*- =*6|a.a3V 

14a. 4i^***i4^* "f”Ti^* X i?tf.y'j— 

Ex, 2, Express 9^., as. ^d. and i8j. ii^d, in pounds. 
gd.*» rVf. «*}j.=!iy 

2S. 4<f. - 2J.+ •* 2 J J. * I X * £^is- 

i8j. I i|</. i8r. +Jigj.«“ V15 X 


Ex.j. 

Reduce £4. qr. 2 \d. 

to pounds. 






9r, 2i</.«9r.+ 4 V.= 

9 t 5^* *' tV X 

£sa 

«£ltl 




• • £\’ 9 ^ 'i\d."^£ 4 \\h 





Ex. 4, 

Reduce 5 cwt. 3 qrs 

. 24 Ifos. to 

the 

fraction 

of a 

ton 


3 qrs. 24 hiS.sss3 1 

qrs.+ 14 qrs 

•* 3 ? 

qrs.«l 

X3 t 

cwt. 




_ T 

■•z 

xV cwt 

•“iff 

cwt 


5 cwt. + if cwt.s® 

■5 Is cwt. 

»X 5|i ton. 



Hence 

5 cwt. 3 qrs. 24 lbs = 

4TJ X ton* 

ton. Am. 



Examples LZXXIII. 

„ « 

1 . Reduce 3a. 6p. ; 5a. ; 5a. lop. ; 6a. iqp. ; 7a. Sp. ; 13a. 7^/J. ; 

15a. jlp. ; each to the fraction of a rupee. 

2 . Express 4 j^. : 17.^* lol^. ; 6s. ii^d. ; 14s. 44^/. ; 

16^*. gld. ; each as the fraction of a pound. 

3 . Express ;£r. t$f. ii^d. ; £3. 19J. 8id. ; £37. i6j 61 ^: ; 
£5. i6r. ii|<f. ; each in pounds. ^ 

4 . Reduce /fs.s. loa. 8p. ; 5a, 4p. • Rs.i^. loa. yp. ;' 

Rs.8i. 7a. to rupees. 

5. Reduce 2 cwt. 1 qr. 16 fts. to the fraction of a ton ; 3 qrs. 
27 fbs. 9 oz. I2fl drs to the fraction of a cwt. ; 2 sr. 15 cb. 2 kan. to 
the fraction of a maund. 

X 6 . What fraction is 2 ft. 9 in. of a pole ; 23 po. 4 yds. of a mile ; 
and 3 ro. 26 po. of an acre 9 

S 7. Reduce 3 for. 29 po. 4 yds. i ft. 9 in. to the fraction of a 
mile, and i $q. ft. | sq. in. to the fraction of a sq. yd. 

8. Reduce 4 mds. 37 sr. 8 ch to maunds ; 2 bi. 1$ kat. 5 ch. 
to bighas ; and 2 qts. 14 pt. to the fraction of a l^rrel. 

8. Express 5 bus. 3 pks. 1 gal as the fraction of a quarter. 
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ill 


10 . Express 2 wks. $ days 18 hrs. as the fraction of a year of 
365 days, and 3 ro. 274 po. as the fraction of an acre. ^ 

11 . Reduce 72 days 6 hrs. 56 m. 15 sec. to the fra^ion of a 
year of 365^ days, and i sc. 13 grs. to the fraction of a ib. 

13 . Express i day i hr. 4 dan. 30 pals, and 3 mo. I2 days as 
fractions of a year. 


306 . To find what fraction one concrete quantity is of any 
other of the same kind. 

Rule. Reduce both the quantities to the same denomination ; 
then the fraction whose numerator is the first and denominator the 
second of these results, will be the one required. 


Ex. I. Reduce Rs,2. %a. 2p. to the fraction of Rs,’^, I2a. 
Rs.2. 8 a. 2 / 5 .*482^5. ; and Rs.$. i2a.*=720/>. 

the required fraction = Ans, 

’ ^ 720^. 360 


Ex, s. What part of 4^ of is 3f of a guinea ? 

3£ of a gui. — V X2IJ. arvd 4S of ;£i = V 20J.«*-J-i4j. 

the requited fractions=Ai-j.'4-'J>|^j,*=^5. Ans. 

Ex. 3, What fraction is i md. 4 sr. of 2 mds. 32 sr. ? 

I md. 4 sr.B*44 sr. ; and 2 mds. 32 sr.BsTi2 sr. 

the required fraction« — —* » -*. Ans, 

307 . By means of the preceding Articles, magnitudes of the 
same kind, consisting of fractions of simple or compound quantities, 
and connected by the operations of Addition or Subtraction, may he 
reduced to simple fractions of a given denomination. 

• 

Ex. I. Express | of a guinea-f of a shilling—f of qs.^td. as 
the fraction of £,2. 19J. 6rf. 

Here, § of a guinea-J 
and ^ of ^s, of 7i^ *';£4 x V x 

theexp. — ——*9^* 

the required fraction «5 i 0 "•* Vo® ■* U§ x — J. • 

Ex. 2. Reduce I of of Rs.io. 8«. to the fraction of 

Es.s, 40. 

I of Es.iomRs.'^^ ; I of Rs.to. 8a.-| of Rs.iok^Rs,*^, 

the differenceJ also itjt.5. 4a,t-.ffx.Vt - 
the required fraction— Rs, VV V • Ys' !!5 iV *• 
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v Ex. 3. What fraction of 10. * 8a. together with 2. 4a. is 
equivalent to Rs.t. 8a. ? 

HerefjfJj.;. 8a.-i?f.2. 4a.— ^^.5. 4a. 

Nowy the question reduces itself to finding—What fraction of 
Rs.iq. 8a. is Rs.^. 4a. ? 

Rs.^. 4a.■■84a. ; and Rs.iq. 8a.*«i68a. 

,% the fraction required**^^ —t- Ans. 


Ex.\4. What fraction of £2. ioj. is the sum which being 
diminished by loi'. 6d. is equal to £ 2 . 2s. ? 

The meaning is—What fraction of £2. tqs, is £2. 2s. + ios. td. 'i 

£ 2 . 2S.+ 10S. 6d.^£2. I2J. 6<f.'»j^2g*=£V ; 
also £2. 

the required fraction*;^V ■ V ^ I ® so = * so- 

Ex. j. Compare the values of b ;£iy S of a guinea, and 
g of 151. 

9 of ofa guinea-f ;§ of isr. 7srf.«£l5- 

Now, to compare £ 1 ^ reduce them to equivalent 

fractions with the same denominator and proceed as in Art. 257. 

The L. c. M. of the denominators 8, 12, 48 is 48 ; 

. r7^ r7X6_ ,42 ■ / 7 _ ^ 7 x 4 ^28 . y.25^ r 25xi .2g 

" *8x6 *48**12 *12x4 *48 ’ *^48 *48x1 '•’48' 

i of is the grca^esf and § of 15J. 7|<f. is the /ear/. Ans. 

\ Ex. 6 . What sum is that § of which is R5.2. loa. Zp. ? 

Rs.2. loa. 8 ; 5 . = /?j.2|®r/?j.f. 

/, the required sum=/gr.§4‘|—/?J.§ x ^-Jgi 6. loa. %p. Ans. 


Ezamplei LXXXIV. 

1 . Express 

(1) Rs.^, 15a. 4p. as the fraction of Rs.6. iia, 4p. ; and ^j.7. 7a. 

2p. as the fraction of ^x.31. 4a. 6p. 

(2) /?r.25. oa. tp. as the fraction of Rs.2q, 8a. 6p. 

' (3) £^‘ 7 /* as the fraction of £2, 7/. 6d. ; and £3. 4s. o^d. 
as the fraction of £7. ys. iid, 

(4) lis. to^d. Ig. as the fraction of £2. gs. yd. 

(5) of ;^ 5 * 17 /- 4 ^’ and 7 of;^ of;^i. I2J. i^d. as fractions of /ro. 

Vl\y 


p (6) 2 fur. 29 po. 2 ft. 10 in. as the fraction of i mi. 5 fur. i6| po. 
( 7 ) £22. i3f. 8|</, as the fraction of 3^ guineas. 
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«$ 


( 8 ) 


7i-3n 


of j^33* Sl^* as ihe fraction of ;^157. I7** 8|//. 


2. Reduce 

(1) I of 21. to the fraciton of a half-crowia ; and gs. ic^d, to the 

fraction of 131. 2 ^d. 

(2) 6|| of Rs,i^. 3a. 10;^. to the fraction of ^1.31. 8a. 2p, 

(3) 33i of t nid. 2 sr. to the fraction of 3I of 28 mds. } and 32 seeta^ 

to the fraction of 3 mds. 22 sr. 2 ch. 

(4) 3§ of 2 bi. 7 kat. 4 ch. to the fraction of 4 bi. ii kat. 

(5) 1 md. II sr. 8 ch. to the fraction of 38 mds. ; and I3f of 15 sr. 

12 ch. to the fraction of 30 mds. 32 sr. 

(6.) 3 qrs. I pt. 2§ gills to the fraction of 5 gals. 2 qts, l pt. 

(7) 3 sq. yds. 2 ft. 120 in. to the fraction of 3 5q. po. 13I yds. ift.yain 

(8) i2 oz. 13^ drs. Avoir, to the fraction of i lb. Troy ; and 35 lbs.a 

8| oz. Troy to the fraction of a cwt. 

(9) 2§ half-guineas to the fraction of 101. Jiid. 

i *0) 7^f of 10 oz. 18 dwts. 11 grs. to the fraction of 8 His. 8,*^* oz. Avoir. 

3. What part of K of ^ of 3 guineas is | of | of i$i. gd. ? 

4 . What part of 13 cwt. 2 qrs. 3i fh«. is newt. iqr. I4!bs. 1502. ? 

. 5 . What parf'6 ft. 35 in. of 13 ft. 8|% in. ? 

6 What part of a maund is 10 sr. 13 cb. 2 kan. ? 

7 . What fraction of ^ of J?s.t. sa. 8/. is 34 of 34 of/?i.i3. ga, 
and of 7 guineas is | of a moidore ? 

8 What fraction of 3 cwt, 2 qrs. 14 fts. is 3 cwt. 19 fcs. 2 oz. ? 

9 . What fraction of a year of 365^ days is 37 days 16 brs. 
29 min. 4 sec.} and of i oz. Avoir, is 1 oz. Troy ? 

10. What fraction of I9^| of 4 cub. yd?. 18 ft. 1127 in. is of 
200 cub. yds.) and of 2 ^ miles is 3I furlongs ? 

11. What fraction of of ^1.306. ga. top, is (8lf — 3|) of 

4* 

15d. 8 p,, and of 3| tons is f of 2 lbs. ? 

18. What fraction of 8 ft>s. rsf oz. is 3 lbs. 9 oz. 624.31^. I 
18. How many times is : — 

(1) J^s.g. 12a. 4ip, contained in A17. 9a. ?ip*f 

(2) j£ 24. 161. 4|zf. contained in ;£335. is. ofaL ? 

(3) 2 tons 2 cwt. 2 qrs. contained in 3 cwt. 14 fb$. ? 

(4) 7 kathas 9 ch. contained in a bigha ? 

4 7 

14 . Express ^ of ^ of .^1.33. iia. and I? 1.19. 

la. 7 p* in terms of ^1.70. $a. as unit. 
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15 . %nbat is the measute of 7f of of 5 cwt. 3 qrs. 3J lbs., 

when the unit Is (5| —3i) of 3 tons 16 cwt. 3 qrs. 22^ lbs. ? 

16 . Express ;— 

(1) i of ^ of 135. 4^.*f I of 4 of lof. 6d, as the fraction of £i, 

(2) 4 of a guinea+f of £i’¥9% of of id. as the fraction of a 
« guinea, and of £24. 3 ^' 

(3) § of Rs.2. 8a.+4 of 8a. as the fraction of Rs.io. 8a. 

(4) f of i?J.3. 8«.+f of Rs.s. 4«‘-8 of 8a. as the fraction of 

8a., and of Rs.^g. 8a. 

(5) 'ft- £^3* T of £1. 2s. gd. as the fraction of £6.. 

of i?J.7 as the fraction of ^j.103. 5a. 4p, 

^ fraction of 27s. 


17 . Compare the values of 

(1) ^ of £1, ^ of a guinea and of a crown. 

(2) ^ of £1, of £1. IS. and ^ of $s. g\d. 

(3) ^ of Rs.iOf 4 of iPj.io. 8a. and § of Rs.y. 13a. 

(4) I of a maund, ^ of 14 sr. and | of 3 sr. 6 ch. 

(5) I of 5 days, 4 of 20 hours, and 4 of 59 min. 

■ - 18 . What fraction of Rs.ioo together with Rs.^t. 12a. is 
equivalent to j^.r.52. 8a. ? 

‘ 19 . What fraction of 3 mds. 20 sr. together with i md. 9 sr. 

will give 42 mds. ? 

80 . What fraction of a ton added to of 2 cwt. will make it 
equal jlo i cwt. 2 qrs. ii lbs. ? 

81 . What fraction of 2 tons 12 lbs. is the weight which being 
diminished by 1 cwt. 20 hbs. is equal to 1 cwt. 1 qr. 8 lbs. ? 

88. What fraction of i?r.29. 12a. must be added to ^ of (311+4 

44 ^ 

if) of Rs.6, ga. to make the sum equal to Rs.-^z. 8a, ? 

33 . What fraction of a mile diminished by 39 yds. i ft. 9 in. is 
equal to 87 yds. 9 to. ? 


84 . What fraction of 2 lbs. 10 oz. Avoir, must be added to i tb. 
8 oz. Troy to give 3 lbs. 7 oz. 10 dwts. ? 


N. 25 . What sum is that § of 4 of which is 4 of | of Rs.g, 10a. ? 
^ 28 . What length is that §i of which is f of 7 | of i 6 | yards 


"i 


Wh;* >» *•>* sum TjIffOf wWch ls(4H-ioij+9A-T*i\) 
and wbaf iisacuon la it of Vs of 8a, f 
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3*5 


O 28 . What weight is the same fraction of 15 cwt. 2 qrs. 13 fts. 
that;£i. iiJ. io|^. is of ;£3. loj. io|<f. ? 

XIII. SIMPLIFICATION OF CONCRETE FRACTIONS. 

308 . It should be borne in mind what has already been said’ 
that when a concrete number is divided by another concrete number 
of the same kind, the quotient is an abstract number. 

^ ^ /fj.65. 6a. 6p. 41 cwt. 3]^ qrs. 

The result. 1 J 5 L 12 L^£iMv ^7 qrs. lofjof^r 

A.65i| *671 qrs. 


Uof67 /6X7J5299 3 

a»A' “ \ '7x4x8 20 


{A \ 7x4x8 2093 

= ?xfssi|. Arts. 


^\x(^ 

93 ' \ 16 


25x87 2 

16 ^^ 335 - 


«. o. £i- IIA Zd. - 142 yds. o| ft. , J , 

Ex. 2. Simplify 7^ of —— -r-^-- of 13 days 3 hrs, 

* £2. lys. od. 2 yds. ft. ^ f ^ 

Th« result-^^- of ,3^ days- X j^) of 


2134^ *0 
. 5 77 


^ of days« 


_95_^ 2134x10^ 105 j 
3x57 5x77 8 


ss ^ X days— days■*404^ days« 404 days 4 hrs . Ans* 

Eiamples LXXXV. 

Simplify the following ;— 

1. ij of “I of - —* of 3 days 2 hrs. 2. of 2 mds. 32 sr. 

'r# *4 lbs. 8 oz. 18 dwts. f - 1 j j 7 lbs. 3 02. * r*. . Im ♦ 

3 - . . 0 dwts. 5 ^- *• Triirrsi: °f»p*"' " '"-i 

6. of ?^Pfs. ?ift. ij 

i8j. 6</. 5 yds. of ft. * 

d» i-| ^ j^i. iij. 8</. -142 yds. Oj ft. .. 

8. ^1—oI ~r-- - of “Tj—TtTs' of *3 days 3 hrs. 

6|-i4of4i £2. tys. 2 yds. IrVf*- 

- 7 tons 13 cwt. ij qr«i. 14 lbs. loj. 6Irf . 

15 cwf. 3 qrs. 7 lbs. 12 oz. 8jr. gd,. 

ft *®! *7A6rf. 5 years 73 days ^ ^J.4. da. 8 p. 

* 6r. w. ’’ 18 hrs, 40 min. "" i?4.5l 8a. ‘ 
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9 . 

A Havs 


(3l of St, 

\2| of 3» 

_ % _ 


2t*t Of \ \\ 

3 ^ of / 


of 

4S. 7 </. 


of 


2 ft. 3 In. 
5 ft. 5 in. 


of 24 weeks 


10 . Reduce of - ^ to a complex fraction 

£5. 6s 8</. 5 tons 10 cwt. 

having 12I for its numerator, and also to a complex fraction having 
Sk for its denominator. 


XIV. MISCELLANEOUS PROPOSITIONS. 

;On Vulgar Fractions.) 

309 . The Uni tar j Method. We have in Art. 171 given an 
outline of this method and treated it in the case of integers. We 
now propose to extend the method to fractional quantities. The 
following solutions, we hope, will serve as a guide to the students. 

If the value, weight, length, &c. of one thing be given, the 
value, weight, length, &c. of any number of them (whether 
integral or fractional or mixed) may always be found by Multipli¬ 
cation ; and conversely if, the value, weight, length, &c. of any 
number of things 'whether integral or fractional or mixed) be 
given, the value, weight, length, &c. of one of them may always 
be found by Division. 

Ex. /. If a yard of lace cost Re.\. 6a. 6 p. what will 7 yds. 
4 in. cost ? 

Here, Re.i. 6a. 6/. i and 7 yds 4 in.*i7| yds. 

The cost of I yaid«/?j.iJ|; 

/, the cost of 7i yds * i U x 7^ - x. x V • ‘Us. 10. A ns. 

Ex. 2. If the cost of 20^ yds. of cloth be ^x.173. 5a. 4/J., find 
the cost per yard of the same quality. 

T'u . j w Rs.i 73- 5 «- 4AX5 

The cost per yard*173. 5a. 4f,^2o\as - ^^ 

* Re. I. 10a. 8/). X s CB ^x.8. Sa. 4^. Ans. 

Ex. y. If 3| fts. of tea cost Rs.7. loa., how much can I buy for 
15a.? 

Here,/?x.7, ioa,*i?x.7f ; and i?x.4t. isa.s/?x.4i|§. 

The cost of 3| Ibs.«i/?x.7| ; 

the cost of I lb.*/?x 72 + 3 {*A*x.(V x i“t) i 

the reqd. no. of lbs.*^j.4iH + -^-f*(V x 

_671w » V 1 7 M 1 AT M iSt 'T Amt 

■' re 5 ■* 10 •lOijg /ins. 

Ex. 4. If I of an estate le worth Rs.2200, find the value of 
,*r of it. 

f of the estate is worth Rs.2200 ; 
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.% the whole estate is worth 3300 ; 

T*T of tho estate is worth ^j.3300 x ^s.goo. Ans, 

Ex. A person, possessed of ^ths of a coal mine, sells fths 
of his share for ;^20oo ; what is the whole mine worth ? 

Here, the part sold a | of | of the whole mine =*1*0 of the mine. 
The cost of t'o of the minesss;^2000 ; 
the cost of the whole mine»;^2000 x ',"“a Xj^2oooo 

* ;^6666. 13J. 4</. A ns. 

Ex. 6. Express § of 1 ^ of a mile in terms of a metre, supposing 
32 metres«B35 yards. 

35 yards**32 met.es ; i yard ■■(32+35) metres ; 

3 of ig of a mile—(| x V x 1760) yds. 

“(1 X V X 1760x32-;-35) metres 
metrese 16685? nietrcs. 

X E^x. 7. If 5 men or 7 women can do a piece of work in 37 days 

in what time will 7 men and 5 women do the same piece of work ? 

The work of 5 men = that of 7 women ; 

the work of 1 man«that of | women, 

/, the woik of 7 men = that of V women ; 

/, the work of 7 men + 5 women = that of (V + 5'- women, 

*s that of V women. 

Now, 7 women do the wotk in 37 d.iy«, 

/. I woman docs the work in (37x7} days, 

V women do.in (37 x 7 + days. 

Hence the required time = 37 x 7 x ,"4 days = 17,) days. Ans. 

Ex. S. If the six-penny loaf weigh 43 lbs. when wheat is 6^. 
9</. a bushel, wha 4 is the price of wheat per bushel when the same 
loaf weighs 3I tbs. ? 

The loaf weighs 43 !bs. when wheat is 62s. a bus. ; 

•* . I lb.(6| X 4|)r. a bus. ; 

.*• . 3 1 lbs.(6| X 41 - 4-35 r. a bus. 

Hence the required price®*®/ ^ V xfr. Ans. 

A. Ex. g. If looo men have provisions for 85 days, and if after 
17 da]rs, 150^ of the men go away, find how long the remaining 
provisions will serve the number left. 

Here 85 —17 •68 ; and 1000-150-850. 

After 17 days, 1000 men have provisions for 68 days. 

. ,*• 10 men. for (68 x 100} days, 

/. 850 men. for (68 x loo-i-Ss) days, 

or 80 days. Ahs. 
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Ex. 10. If the cost of maintaining a family be Es.$q a month, 
when rice is 12 seers a rupee, and Rs.^S when rice is 14 seers a 
rupee ; what will be the cost when rice is 16 seers a rupee ? 

The price of i sr. is first reduced from Ee.j'g to and 

lastly to Ee.-f-^. 


Now, —"bV And — * also 50“48■•2. 

Since a reduction of Re.-s^ in price causes a diff. of Es.z In expenses 

... of Re.i .J?j.'2x84). 

. f p 1 p 2x84 

• • * * * Oa ••• JtCSm' 0* 

45 «> 

or Rs.^. 8a. 

Hence the required expenses503. 8a.)«» igr.46. 8a. Afis. 


Examples LZXXYI. 

1 . Find the value of 5^ yds. of silk, when 34yds. cost Rs.21. 14a. 

3 . If 124 articles cost ^5.26. 3a. 4^., how many can be bought 
for 3a. Bp. ? ‘ 

3 . If 3 cwt. 3 qrs. 21 lbs. I2| oz. cost £4. Bs. 9^/., what is the 
price per cwt. ? 

4 . If a silver cup weighing 20 oz. 19 dwts. 2,*i grs. cost Rs.SJ. 

^ loa., what is the price per oz. ? 

5. If 4 f oz. of tea cost 8 |j., what will 30* lbs. cost ? 

6. If tb of a lottery ticket cost £4. 10s , what is the price of 
1 of a ticket ? 

7 . The owner of iV tf a ship sold A of 5 of his share for 

'P 1 

j^i2f3 » what would “ of | of it cost, at the same rate i 

4 ? 

« 8. Express a degree of 69^ miles in metres, where 32 metres 
are equal to 35 yards. 

9. If the sum paid for 247 bottles of wine amount, together 
with the duty, to ^i.774. 7a. 2 p. ; and the duty on each bottle be fth 
part of its original cost ; what is the duty per bottle ? 

10 If the rent of 39 ac. 2 ro, 20 po. be .All. 148$. x;a,, whatis 
the rent of 6 acres ? 

^ 11 . If 1 of a ship be worth i?f.365. $a., what share of it will 
cost /?i.i252. 8a. ? 

12 . A ship is worth Rs*i6oooo and a person possesssEl of 
Cff it,: sells I of bis share; what share has lie remaining, and what is 

A party having Wll 10 pay Rs.u$. of them 
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pays for himself and three ft lends the sum of 14a. 8^.; how 
many were there ? 

14 If 7 men or ii women can finish a piece of work in 17 days 
how many days will it take 11 men and 7 women to finish it ? 

16 . If 74 men had provisions for 35 days, and if after 5 days, 
20 men were sent away ; how long will the provisions last the 
remaining men ? 

10. If 6 men or 10 women can do a piece of work in 12 days, 
in what time will 5 men and 7 women do a piece of work twice as 
great ? 

17 . If 3| tons of goods are carried 49 miles for Hs.iQ. 6a., 
how far ought 26 tons 5 cwt. to be carried for the same money r 

18 . If 22I cwt. be carried 20 miles for 7a. ; what weight 
can be carried the same distance for 8a. ? 

% 19 . The four-penny loaf weighs 1 lb. 154 02., w’hen wheat is at 
7^. lid. per bushel ; find what its weight should be when wheat is 
at 7 s, i\d. per bushel. 

20. A fortress is provisioned for 3 weeks at the rate of IS ch. 
a day for each man ; if only lo} ch. be served out daily to each man, 
bow long can the place hold out ? 

21 . A borrowed of B Rs.iy$ 2 . Sa. for 102 days, and afterwards 
would return the favour by lending B the sum of ^r.3103 ; for how 
long should he lend it ? 

^ besieged town, containing 22400 inhabitants, has provi¬ 
sions to last 3 weeks ; how many must be sent away that they may 
be able to hold out 7 weeks ? 

23 . If the two-anna loaf weighs 4 ch., when wheat is R1.3. 6a. 
a maund ; what would be the price of wheat per maund when the 
same loaf weighs 3 ch. 1 

24 . When rice is Rs.3 a maund, how many people can be 
fed for the same sum that would feed 90 people when rice is Rs 2. 
Sa. a maun^ ? 

86. If 2000 men have provisions for 95 days, and 
1S days 400 men go away, find how long the remaining provisions 
will serve the number left. 

26 . The monthly expenditure of a shop in oil is jRt:,40i 8a. 
when oil is sold at 3|[ seers a rupee ; what will it amomit to vsjhsit tbe 
price of oil has risen to 4a. 10/. per seer f 

27 . A piece of doth, measured with a yard meaeiiro'^htcfa Is 
§ of an inch too short, appears to be zo| yards long $ vshUt Is its 
true length ? 

The expenses of a fhmily when rice Is sdd^^s^etecs's a 
irupee ate i2s.$o a mdnth ; when rice ts sold at Yf- se^|i 
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expenses are /?j. 48 a month ; what will they be when rice is sold 
at 30 seers a rupee ? 


310. Bankruptcy or Insolvency. 

A tradesman becomes bankrupt or insolvent, when the 
money that he owes is more than that which he has in his possession. 
What he owes is called his liabilities or debts ; his properly or 
what he possesses is called his effects or assets. He is the 
debtor ; those to whom he owes anything are his creditors. 
The amount paid by bankrupts is generally reckoned at so much in 
the rupee or pound, called a dividend, and each creditor receives 
the same fraction of the assets th^t the money due to him is of the 
bankrupt’s whole debts. 

Thus, if the assets amount to J of the debts, each creditor 
receives | of a rupee for each rupee due to him ; and the bankrupt 
is said to pay a dividend of 10^ Zp, in the rupee. 

Book debts ace moneys which other men owe to the bank¬ 
rupt ; they are, therefore, considered a part of his assets. Book 
debts may be good or bad. as the whole or part can be recovered 
or realized. 


Ex. /. A bankrupt’s estates amount to ^j.3780 and his debts 
to ^.r.5040 ; how much can he pay in the rupee ? 

On /fj.5040 he can pay ^j.3780 ; 

/, in one rupee he can pay 8 or Re.^. 

Hence he can pay Re.% or 12a. A ns. 


Ex, 2. A bankrupt’s debts amount to ^1.3240, and he can pay 
5a. 4^. in the rupee ; find the dmount of his assets. 

On every rupee of his debts he can pay 5|a. or Re.\ ; 

/. on /?5.3240 of debts .| x /?j.3S4o; 

Hence assets | x ^j.3240 i?j .io8o. A ns. 

Ex. j. A bankrupt can pay loa. 8p. in the rupee ; had be 
^^^4250 more he could have paid 12a. in the rupee.* Find the 
amount of his debts and assets. 



Here, 12a.— loa. 8 p.=>>‘ia. 4p.imRe.i\. 

He could have paid Re-i't toore on Re.i of his debts ; 

/• he could have paid Re.i more on Rs.12 of his debts. 

.*...^^.4250.i?r.i2X42So of his debts. 

Hence his debts«>ffs.i2 X42So—/fj .Siooo ; 
also his assets B loa. 8p. x 51000 3400a 

Ex. 4. A creditor receives on a debt of £2^ a dividend of 
in the and he receives a further dividend id 39. Qif. in thn, 
B^the deficiency ; find how much the creditor receives in all. 


} 


Ans. 
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The first payments:;^(i2}-i-2o) or on £ i of debt; 

/, the deficiency-(i “to) or ;^|g on £ i of debt. 

Also the second payment=£(31+20) or £,•« on £i of deficiency ; 
/. the second payment «£x\ x IS or on £1 of debt; 

/, first payment 4* second payment—£{|^+ 3 Vo) on £i of debt 

“1^0 on £ I of debt. 

Now, in £i of debt the creditor receives £|§o ; 

/. in £296 of debt.£||| x 296. 

Hence the creditor receives £ 11 S ^296 —£203. idr. 2 d, Ans. 

Ex, j. A bankrupt has book-debts equal in amount to his 
liabilities ; but on £3000 of them he can only recover 6 j. 8 d. in the 
£, and the expenses of the banktuptcy are £5 for every £100 of the 
book-debts ; if he pay 151. in the £, what is the amount of bis 
liabilities ? 

As he can recover 6 s, Bd. or £| in the £, he recovers £Jx3000 
or £1000 out of £^000 ; therefore his loss amounts to £2000. Again, 
he pays £5 for £100, or u. in the £ for expenses. Therefore he 
recovers (i 5 + i)j. or i 6 r. in the £, and his loss per £—45. or £|. 

Now, £| is the loss on £ i of lia 4 >ilities. 

. £S . 

/, £2000.£5 X 2000. 

Hence liabilities=£s X2000=£ ioooo. Ans. 

Eiamples LXXXVIl. 

Y 

1 . A bankrupt’s estates amount to Es.g^o and his debts to 
/i?r.i2oo; how much can he pay in the rupee ? 

'^ 2 . A bankrupt’s debts amount to £5069. io.y., and he can pay 
i4.r. in the £ ; find the value of his assets. 

3 . A b ankrupt’s ^ebts amount to i?.r.35ooo, and his assets to 

Es. 1 3708. 5^. ; find how much his estate will pay in the rupee. 

4 . A bankrupt’s effects amount to Es.igSo, and he pays his 
creditors 13a. 4^. in t(ie rupee ; what do his debts amount to ? 

5 . A bankrupt’s debts amount to i?r.53422. 8a. and his creditors 
lose i?.r.i7362. 5a. ; find how much in the rupee the bankrupt pays. 

6. A bankrupt owes A ES.S156. 4a., EEs.4070 and C ^J.2933. 
5a. 4^,; his estate is worth Es.giig. iia. ; how much can he pay in 
the rupee, and what will A, B and C each receive ? 

7 . A bankrupt owes A'jr.9000 to his three creditors ; and bis 
whole property amounts to i?i.67So ; the claims of two of his 
creditors are /?r.i25o and i?i.375o respectively ; what sum will the 
rematnlng creditor receive for his dividend ? 
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8 . A creditor received i 6 r. id. in the and thereby lost £135. 
los. ; how much was due to him ? 

9. A bankrupt’s debts amount to £1700^ and his assets to 
;£900. 15J. ; after paying costs his cerditors receive ss. gd. in the £ ; 
find the amount of the costs. 

10 . A bankrupt has good debts to the amount of ;^4S6. 181. 
id., and the following bad debts, ;^36o. js. lod., £120. iis. and 
;£i 9. i8r. for which he receives respectively 4, 5 and 9 shillings 
in the £ ; his own liabilities amount to /3408. 12s. ; how much can 
he pay in the £ ? 

11 . A creditor received on a debt of Rs.i6oo a dividend of 
ga, lop. in the rupee ; and a further dividend of 6a. SP- upon the 
remainder. What did he receive altogether ? 

12 . A bankrupt can pay i2s. 4^. in the £ ; if his assets were 
£A7X>$ more, he couid pay 15^. 8^. in the £. Find bis debts and 
assets* 

13 . A bankrupt has book debts equal in amount to his liabili¬ 
ties ; but on i?j.8640 of such debts be can recover only Sa, 6p. in the 
rupee, and on J?jr.63oo only %a. ip. in the rupee. After allowing 
/?^.io 54 . I la. for the expenses of bankruptcy, he finds he can pay 
his creditors 12a. in the rupee. Find the total amount of his debts. 

14 . A bankrupt pays ;£585oon the whole liabilities, at the 
rate of 13J. tui, in the £ on half his debts and I5.r. gd. in the £ on 
the other half ; find the amount of his debts. 

15!^ A bankrupt can pay iia. in the rupee; had he /?j.255o 
more, he could have paid 14a. in the rupee. Find the amount of his 
debts and assets. 

lA. A bankrupt has book debts equal in amount to his 
liabilities ; but on 6000 of them he can only recover 13j. 4</. in 
the pound, and the expenses of the bankruptcy are £$ on every 
too on the book debts ; if he pay 131. in the pound, what Is the 
amount of his liabilities? « 

311. Incomes, Taxes and B^tes. 

Proceed as in the following Examples. 

Ex. 7. If the income-tax be at the rate of 4p. in the rupee, 
and a man has to pay Es.ii. 6a. ip., what is the amount of his 
income ? 

Herei?f.i3. 6«. Sp.»^Rs.iify. 

He pays or Re ^ income-tax on every Re.i of income ; 

/• he pays Re.i income-tax on every RS.4S of income ; 

.%. Rs,13j\ .ffj.48xi3/f. 

Hence income required ««i?.r.48 x Vg’» ^^7644. Am. 
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Ex. 2. After paying an income-tax of %p. in the rupee^ a man 
has 5a. 4^. left ; find his gross income. 

Here, and Es.728^. 5a. 

Rs. 7283 h 

. Since Re.H is left out of of income ; 

* /?/» I 


• • 


Aff .72833 .^e |5X7283S. 

Hence income requi red * /i^e. I f x *» jgj .7600 . A ns. 

Ex. j. Find a man’s gross rental, if after paying an income* 
tax of bd. in the £ on the whole, and 3^. bd. in the on f of his 
rental, his net income is ^£2700. 

Tax on at $s, bd.^^^ X42^.«3i^«/. 

total amount paid in taxes *=(6 +31^)17. or 37 in the £. 
he has (240-37J) or 202or left out of 
Since £|| is left out of £i of gross income ; 

£t ...... 

£2700 .£U><27oo .... 

Hence gross rental**£|| x 2700**£3200 Am. 


Ex. 4. When the income-tax is 7(i. in the £, a person has to 
pay £63 less than when the tax was 11^. in ihe £ ; find his Income. 

On the diminution of tax from lirtf. to 7</. in the £, the man has 
to pay 4<f. or £, Jg or £^*o less on £1. 

In every £^*5 less of inco.me-tax the man has £i ; 

/.£i.£60. 

«• ..£^ 3 •••• ..... .........£60X63** Afts. 

Ex. j. The rent of a man’s house is £120 per annum. It is 
assessed to the rates^at f of this ; the poor-rate is 7s. bd. in the £, 
the paving rate is ts. and the church rate 4d. ; how much does 
he pay altogether for his residence ? 

Assessed valuers of £120=*= £80. 

Amount of rates on £i is (7/. bd. + ts. 9d.+4d.)»tgs, 7d, 

/, rates on £80 is 9J. 7</. x8o=£38. bs. 8d, 

Hence the annual cost uf the house»£f20-f*£38. 6x. 8 d. 

■i £isB 6^. 8d, Ans.\ 


Eiamples LXXXYItl. 

1 . A man pays an income-tax of Rs.b^. 14a. i\p. at the rate of 
7 P. in the rupee ; find his income. 
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2 . How much will a poor-rate of 2s. in the produce in a 
parish in which the whole property is rated at £4736. 5 r. ? 

3 . A person after paying 7p. in the rupee for income tax has 
j^j.346. 14a. left. What was his gross income f 

4 . After paying an income-tax of 3d. in the £t a person has a. 

net income of £S90‘ gross income. 

5. Find a man’s gross rental if after paying an income-tax of 
8d. in the £ on the whole, and 2s. 6d. in the £ on two-thirds of his 
rental, he has a net income of £398. j6s. 6d. 

6. After deducting 4p. in the rupee for income-tax and of the 
value of the whole estate 'for collecting expenses, the value of the 
remainder is 11270 ; what is the value of the whole estate ? 

7. The net rental of an estate, after deducting 7d. in the £ for 
income-tax and of the remainder for cost of collecting, is £959. 
3f. 8d. ; find the gross rental. 

8. A reduction in the income-tax diminishes a tax which is 
/?j.iS when the tax is 8 pies in the rupee by /?i.3. 12a ; what is the 
diminished rate of tax in the rupee ? 

9. 1 hire a house at £^ a year, which is assessed in the rate¬ 
book at ^ths of its rent ; ‘f agree to pay the rates upon it, 7/r>., 3 
poor-rates of 9i, lod. and is. 2d. respectively in the /, a church rate 
of 8d. in the £. and a paving rate of is. yd. in the £; what is the 
whole annual cost of the house ? 

10. A man allows his agent ^ of one anna in the rupee on his 
gross income for the expense of collecting his rents. He spend# 

\ of his net income in assuring his own life, and this part of his 
income is in consequence exempt from income-tax. The income-tax 
being 8p. in the rupee, and his income-tax amounting to ^^^.389 8ci, 
find his gross income. 

11 . A man pays a house-rate of ir. bd. per £ on his rental ; a 
water-rate of is. per / ; a poor-rate of is. lo^d^ per If the rent 
and rates amount to £8$. 6s. 3^/., what is the rent ? 

18. An occupier pays house-rate of 3a., police-rate of 9^., 
water-rate of 2a. 6p. and a lighting-rate of la. 9p. in the rupee. If 
the rent and rates amount to 1440, what is the assessed annual 
value of the house ? 

13 . The income tax having been raised to lod. in the pound 
a man has to pay £45< los. 6d. more than when it was yd. in the 
pound. Find his income. 

14 * If a person’s net income after paying an income tax of yd. 
in the £ be £291. Ks.^ find his net income after paying an income- 
tax of IS. 4 d. in the £. 

313 . DiTlsion into Farts and Shares. 
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Proceed as follows 

^ Ex. i. A. post has J of its length in the mud, -§ in water and 
lo ft. above the water. Find Its whole lenf^th. 

Let unity or i represent the length of the post. 

Then the part in the mud at}, 1 Now, J = 

and .water — y ; j the part above water w i — ■■ T T 

Hence, by question, i\ of the post«io ft. 

the length of the post = io ft. x V ° e24ft. Ans. 

^ Ex. 2. One-half of the trees in an orchard are apple trees, one- 
fourth are pear trees, one-sixth plum trees, and there are 50 cherry 
trees ; what number of trees does it contain I? 

Representing the number of trees in the orchard by the unit cr 
1, we have 


i - number ol apple trees j -j Now. i + 1 + i = U ; 
number of pear trees ; j- 

5. J 


the no. of other trees■■ i — 


pear 

number of plum trees. 

Hence, by question, of the whole no. of trees=s50, 
the whole no. of trees-• 50 x 12 600. Ans. 


1 

11' 


Ex. 3. After paying away one-half of a su-m of money, and 
then i of what was left, Rs.^. 4«- remained ; what was the sum ? 

Let I represent the sum of money. 

• Then i of the sum — }, the first paid-up part ; 

...remaining.; 

Again | of J-to, the second paid-up. ; 

T~Ta-*T».remaining. 

Hence, by questiem, } of the sums»^j.5. 40. 
the whqje sum —4a. x 5 — Ans. 

Ex. 4. A met two beggars, and C ; and having of ^ of 


-^of a moldore of 27s. in his pocket, gave | of | of it to | 

540 

of the remainder to C ; what did each receive? 


A had ai first 


40 

of 77 , 

V* V 

540 


75x2 

30X11° 

7x15 




of 


77 X 27 
54 P 




AUV4 « -^ ^ 

,% Cfec«iv«d I of 6jf . 
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Ex. j. A person left of his property to his eldest son and ri 
of the remainder to his younger son and the rest to his widow. The 
elder son received ^1029. i6j. 4^1 more than the younger ; how 
much did the widow receive ? 

Let I represent the whole property. 

Then the elder son received tii and the part left is (i - 

The younger son received xi of \l «sYn and the pjrt left is 

ji_ ?7_m ^ 

the widow’s share is ^ of the property. 

The sons’ shares differ by of the whole. 

Hence, by question, of the whole estate 1029. i6j. 4^. 

/, the whole estate —/1029. i6j. 4</. x V/ 

■■£21. os, 4^/. X324»*i68o9. 8 j. 
the widow’s share»;^68og. 8 j. x^|^»;^2i. oj. 4^. X121 

— ; £ 2543 . os. Ad. Alts. 

Ex, 6. Gunpowder being composed of nitre 15 parts, charcoal 
3 parts, and sulphur 2 parts ; find how much of each is required for 
18 maunds of powder. 

The whole number of partsss(is + 3+2)*'2o. 

of every 20 parts, or $ is nitre, so is charcoal, 
so or xo is sulphur. 

Hence, required nitre® i of 18 mds. = i3mds. 20 sr. "I 

.charcoal —aY of 18 mds. =' 2 mds. 28 sr. I A ns. 

.sulphur=,Y of 18 mds. ® i md. 32 sr. j 

Ezamplea LXXZIX. 

1 . After detaching H and || of a company of soldiers, the 
general had iiio left ; required his original force. 

^8. If a person lay out f of his income in board and lodging, i 
in clothes and save Rs.600 a year; what is his income ? 

- 8. What is the capacity of a vessel, out of which when a third 

of it is empty, 35 gallons being drawn, there remains | of the whole 
content ? 

4 . In an orchard, | are apple trees, \ peach trees, } pear treesi 
and the remainder which is 38, cherry trees. How many trees are 
there in the orchard ? 

^ 5 * After taking out of a purse | of its contents, f of the remain¬ 
der was found to be Rs,6, i la, ; what sum did it contain at first ? 

' 6. If of an estate be left to the elder and the remainder to 
tlw younger of two children, and the difference of their legacies be 
r Esazso I find the value of the estate. 
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7 . Of a field ^ is meadow, | is arable and the remainder is 
I ac. 3 ro. 26 po. ; find the quantities of meadow and arable land. 

8 . A had at first £1. 8 ^. ; and Bt when he had paid 2-^ of £1. 

* 0 

Its. 6d. to At found that he had remaining 7^ of what A then had ; 
^hat had B at first ? 

9. j^man pays away I of his money, then I of what remains, 
and then* of the second remainder ; after which he has 7s. 6d. left; 
how much had he at first ? 

10 . A post is divided into 4 ijarts ; the first part is ^ of the 
whole length, the second part is | of the first, the third ^ of the 
second, and the fourth is a yds. i ft. 4 in. ,* find the length of the post. 

11 . Out of Iis.4^. i2a.f ^ is paid to A and \ to B^ after this 
Tt of the remainder is paid to A and the rest to B ; find the sums 
respectively received by A and B. 

12 . A gentleman left his eldest son ^ of his money, to the 
younger ^ of the remainder, and the rest to his wife; upon dividing 
the money, it was found that the eldest son had ^.^7500 more than 
tlm younger ; how much was left to each ? 

*^ 13 . A and B have and Bs.12 respectively ; and if A 

gives ^ of the difference of -f- of their respective sums, and 
4 » iSrr 

4 of 2$ of A*s present sum be added to H of 4 of i?’s, Cs money 
will be 14 of this sum ; find it. 

U. A person had a legacy left to him, which he thus divided 
amongst 3 charities. To one he gave to the second 4 of the 
remainder, and to the third | of what now remained ; and he then 
had ^r.1500 left. Find the amount of the legacy, and how much 
was given to each charity. 

16 . What number is that of which the fourth, fifth and sixth 
parts together exceed the half of the number by 112 ? 

16 . A person making his will, gave to one child 44 of his 
estate, and the rest to another. When these legacies came to 
paid, the one turned out to be ;^1200 more than the other ; what did 
the testator die worth ? 

17. At B and C rent a pasture for i?f.4oo. A puts In 8 ctttUe, 
B 9 and C1 1 ; how much should each pay for his shar^ ? 

16. A person dies worth i?r.tooooo, and leaves 4 of his 
property to his wife, 4 to his son, and the rest to his daughter. The 
wUe at her death leaves % of her legacy to the son, and the r^t to 
the daughter ; but the son adds his fortune to his slstef^s and gives 
her 4 of the whole. How much will the sister gain by this» and 
what fraction will her gain be of the whole ? 
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81^ Pipes and Cisterns. 

If one or more pipes fill or empty a cistern in 8 min., they 611 
or empty j|th of it per min., and conversely^ if they 611 or empty 
^th of It per min., they 611 or empty the whole in 8 min. Similarly, 

if they 611 or empty a cistern in 5^ hours, they 611 or empty \ or xS of 

it in I hr.; and conversely, if they 611 or empty t*T of it per hour, 
they will 611 or empty the cistern in (i + tV) or 5g hrs. 

JSx. I. Two'pipes can separately 611 a cistern in lo and:i5 
minutes. If both the pipes are opened, how soon will the cistern 
be 611 ed ? 


The 6rsl pipe 6lls of the cistern in i min. 

... second..;. 

**. both the pipes 611 (tV + t?) or I of the cistern in i min. 

Hence they 611 the cistern in (i+J) min.■•6. min. Ans. 

Ex. 2. Pipes A and B can 611 a cistern in 3 min. and 5 min. 
respectively, and C can empty it in 7^ min. In what time will the 
cistern be filled when A, B and C are all turned on ? 


The 6rst pipe 6lls in i min. } of the cistern ; 

.second,...|. 

The third pipe empties in i min. (i+7|) or af the cistern ; . 
/* with all open, (J+i —1^) or | of the cistern is 6lled in 1 min. 
Hence the cistern will be 6lied in (i-l-l) mime*^ min. Ans^ 


Ex. T^wo taps take 4 hours and 6 hours respectively to 611 a 
cistern. When the waste pipe is left open along with the two taps, 
the cistern is 611 ed in 24 hours. In what time does the waste pipe 
empty the cistern ? 


The 6rst tap 611 $ \ of the cistern in i hour. 


.,second.. 

The three together fdl /j..... 

the waste pipe empties (1+|-A) or | of the cistern in 1 hour. 
Hence, the waste pipe will empty the cistern in (i4-|)«*2S hrs. Am, 


^ Ex. 4, A cistern which would be 611 ed in 8 hours reouirea 
2 hours more to be 6tled, owing to a leak in the bottom. If 
cistern is full, in what time wilt the leak empty it ? 


there been no leak, | of the cistern would have been 6iled 
Ifi I Ipr, $ but thaleak aUows only A i htnie. 

M iV) or A of the cisttro is emptied by the te^ in i hour. 

Ae leak xeqt6rw (i«f-A) ^ ^ hotas to emplj^ the 
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Examples XC. 


X 


1 . Two taps, A and fill a cistern in lo and 20 hours respec¬ 
tively. In what time will they fill U together ? 


A cistern is filled by two taps in 10 and 15 hours respectively 
and is emptied by a tap, C, in 8 hours. If ail the three taps are 
open, in what time will the cistern be filled ? 

'' 3 . A cistern is fed by a spout which can fill it in 3 hrs. How 
long would it take to fill it, if the cistern has a leak which would 
empty, when full, in 17 hrs. ? 

Two pipes together can fill a cistern in 8 min., and one of 
them alone in 24 min. How long would the other alone take ? 

5 . A cistern has three pipes connected with it, two to supply 
and one to draw off. The first alone can fill $ of the astern in 
3 hours, and the second $ in 4 hours ; the third can empty f of the 
cistern in 5 hours. If all the pipes be opened together at once, 
wh^ will the cistern be full ? 

6. A cistern is filled by two spouts in 20 and 24 minutes respec¬ 
tively and emptied by a tap in 30 minutes ; what portion of it will 
be filled in 15 minutes when they are all left open together ? 

- 7 . A cistern has three pipes A^ B and C ; A and S can fill 
it in 3 and 4 hours respectively, and C can empty it in i hour ; if 
these pipes be opened in order at i, 2 and 3 o’clock, when will the 
cistern be empty ? 

8. A cistern is provided with three spouts B and C A 
can fill it in 30 minutes, B in 40 and C can empty it in 2 hours. 

A^ B and C be opened successively for a minute each, in what tim 
will the cistern be filled ; and how much of the content of th 
cistern will have passed out by C ? 

9 . A cistern can be filled by three pipes ; by the first in 
10 hours, by the second in 9, and by the third in 8 hours. It is^ 
supplied by the fir|t pipe till | of it is full, then the second is also 
turned on till it becomes (half full, and then all three begin to run. 
How long would it take to fill the cistern ? 

10 . A tank can be filled by one pipe in 6 min., and by a second 




in 5 min., there is also a tap by which the tank can be emptied. If 


the tank be empty at first, and the pipes and tap be aU left open, 
the tank is filled in 3 min. If the pipes are then closed, in what 
time will the tank be emptied by the tap ? 

11 . A cistern can be filled by two pipes, A^ B in 4and. 5 m!n. 
tespectively and emptied by C in 144 seconds. B is opmidd* 3 min. 
after A, C is opened 1 min., after i?. The cistern contains 361 gallons 
just befote C is opened. In what time will it be fifted or espied 
after the opening of (7 and how many gallons will go ontby C? 

13 . Three taps, iff, and C can fill i cistern, A by UseH In 
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24 min., B in 10 min., and C in 27 min. They are all turned on at 
once, but after 4| min. and Care turned off. How much longer 
will A by itself take then to fill the cistern ? 


314. Time and Work. The following points (if reniembered) 
will greatly help students in solving problems concerning Ttme 
and WorJt. 

(1) If 1 man can do a piece of work in a certain time, then in the 

same time 3 men will do twice as much, 3 men thrice as 
much, and so on. Conversely^ if 3 men can do a piece of 
work in a certain ti.mCt 1 man will do i of the work in the 
same time. 

(2) If one or more men can do a piece of work in 6 days, they can 

do 1 of the work in i day ; so, If a piece of work can be done 
in 6$ days, (i + 6^) or i\ihs of the work can be done in i day ; 
and conversely^ If Jth of a piece of work is done in i day, the 
whole work can be done in 6 days ; <0, also if iiths of a piece 
of work can be done in i day, the whole woiic will be done 
in (i+t\) or 6^ days. 

(3) If 5 men can do a piece of work in 7 days, then they will do 

fth of the work in one'day ; therefore 1 man will do 1 x ^ 
of the work in 1 day, or the whole work in 35 or ( 5 x 7 } days. 

(4) If 1 man can do a piece of work in 5 days, then he will do ^th 

of the work in i day ; therefore 3 men will do Iths of the 

work in i day, and therefore the whole work in (i+l) or 
( 5 -t- 3 ) days. 

(5) If I man can do | of a piece of work in 7 days, he can do 

f X 4 of it in one day, and therefore the whole work in 1 •*> (| x 
or {7-**l) days. 

(6) If A can do | of a work in 1 day, and B { 'm i day, then A and 

j? together will do or of the work in 1 day, and 

therefore both will finish the work in ^9 days. 

Ex, I, A can do a piece of work in 5 days, i? in 6 and Cin 7 ; 
how much of it can they jointly do in a days, and how long will they 
take to do the whole work ? 

A can do | of the work in i day ; B can do \ of the wo«k in 
I day ; C can do h of the work in 1 day. 

A, B and C can jointly do + 4 ) or|}J of the work in i day. 

Hence, in 2 days they will do x 2 or ItRt of the work. Ant 

Also, they can jointly do the whole work in (i or days. 

Ex. 2, UA and B together can perform apiece of work in 10 
days, and A himself can do it In 18 days, what time will it take B 
to do it alone ? 
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A and B can do the work in 10 days ; 

they can do of the work in 1 day ; 

A can do the work in 18 days ; 

/• he can do work in i day ; 

/, B can do — or ^ of the work in 1 day. 

Hence B can do the whole work in (i or 22^ days. Ans. 

' Ex. j. A does of a piece of work in 14 days ; he then calls 
lu Bf and they 6nish the work in 2 days ; how long would B take to 
do the whole work by himself ? 

A does of the wotk in 14 days ; 

/, he does ylo or ^ of the work in i day ; 

/. in 2 days, A does or y\j of the work. 

But (i - y'^0) or y^^j of the work remains to be done ; 

/, B does (y^ - i\j) or jf of the work in 2 days ; 

/, B can do y\j of the work daily, and 

B can do the whole work in (i + y'^) or ro days. Affs. 

Ex, 4. If A and B can do a piece of work in 18 days, A and 
C in 12 days, and B and C in 9 days, find the time in which A^ B 
and C can together finish it, and also each working singly. 

A and B can do y^g of the work in i day ; 

A and C..y'g... ; 

B and C.. I . ; 

2 men like A + 2 men like B+i men like Ccando (yV+y^ + i) 
or I of the work in i day ; 

Ay B and C can do ^ of the work in 1 day. 

Hence they can jointly do the whole work in (i+l) or 8 days. Arts, 

Also A can doj^ or of the work in i day, and 


/, the whole work ia 72 days. 

B .“iNi) or of the work in i day, and 

the whole work In 24 days. 

C. .of the work in i day, and 

/, the whole work in 14I days. Am> 


Ex. j. 5 men or 10 women or 15 boys can do a piece of work 
in 16 days. In how many days will 2 men, 3 women and 4 boys do it ? 

Since 5 men can do the work in 16 days ; 

/, 1 man will do the work in {16 x 5) days ; 

of the work ; 


I man in one day will do 
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2 men In one day will do 


2 

i6x 5 


or ^ of the work. 


Similarly, 3 women in one day will do of the work ; 
and 4 boys....... /q of the work. 

/, 2 men + 3 women+4 boys in one day will do (^n+rln+i^) 
or of the work. 

Hence, they will take {ior <iays. Ans. 

Ex, 6, A and B can do a piece of work In 10 days, B and C 
in 15 days, and A and Cin 25 days ; they all work at it together 
for 4 days j A then leaves, and B and C go on together for 3 days, 
and then B leaves j in how many days will C complete the work t 

A and B can do of the work daily ; B and C ^ daily, and 
A and C ^ daily ; 2 men like A+2 men like JB+2 men like C 

can together do (iV+iV+i?i) of work daily, and 

A’¥B+C can do of the work daily. Hence in 4 days, they 
of the work. 

/, when A leaves, (i - f J) or 4 | of the work remains to be done. 

Now, B and C together in 5 days do (yV x 5) or | of the work. 

when B leaves, (♦I -i) or 41 of the work remains to be done 
and this work C finishes by nimself. 


Again, C in one day can do - j\j) or of the work. 

Hence, C finishes the work in or x 30O»* 76 days. Am. 

Ex. y. If 10 excavators can dig 12 loads of earth in 16 hours, 
whilst 12 others can dig 9 loads in 15 hours ; find the time in which 
they will jointly dig 100 loads. 


Tie first set of men can dig U or | load in i hour ; the second 
set or I load in i hour. 

can jointly dig {| + |) or ||( loads in i hour ; 
they can dig i load in (i+jj) or |4 hour. 

Hence they can dig 100 loads in x 100) of y4gV hours. Ans. 

%Ex. 8, A can do a piece of work in 10 days, i? in 9 days and C 
in 12 days. All begin together ; but A leaves after 4 days and B 
2 days before the work Is done. How long did the work last ? 


A can do ^ of the work In i day ; | in i day j and in i day. 

^ in 4 days does or f of the work. Now, C worked 2 days 
more than and during that time did or 4 of the work. 


Therefore the work done by B and C together is (i - 4 - 4) or HI 
of the srark. Now, B and Cin i day can dp (14*1^) or ^ of the 
work ; therefore they took (!§•«>/v) or |f dayi—a^^ days. 

Hence the whole time occupied-(4+2,*,+a) or 8^ days. Ans. 

Mft. p.;; If ^ can do as much work in 5 hours as can do in 
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6 hours, or as C can do In 9 hours, how long will it take C to com* 
plete a piece of work, one-half of which has been done by A working 
12 hours and S 94 hours ? 

Since 5 hrs. work of A^<) hrs. work of C\ 

1 hr. of^ss| hrs. of C, or 12 hrs. of .< 4 --I k 12 or 2if hrs. o£C. 

Since 6 hrs. work of Bssg hrs. work of C ; 

24 hrs. work of ^=>9 x 4 or 36 hrs. of C, 

Hence 12 hrs. of .^+24 hrs. of 5*«(2i|+36) or 57I hrs. of C. 

But 12 hrs. work of ^ + 24 hrs. work of of the work ; 

/. C can finish the remaining half in hrs. Ans. 

Ex. to. A is thrice as good a workman as B ; and together 
they finish | of a work in 9 days. In how many days will it be done 
by each separately ? 

Since 3 days’ work of Bs: i day’s work of A ; 

/. 9 days’ work of B^3 days* work of A ; 

/, 9 days’ work of B-f-g days’ work of A ^12 days’ work of A 

But 9 days’ work of 5+9 days’ work of A^\ of the work ; 

/, 12 days’ work of of the work, t. 

A can do § of the work in 12 days. 

Hence A does the whole work in( 12 + 1 ) or 20 days, 
and therefore 5 does the whole work in 3x20 or"60 days. / 

SzampltB XOl. 

30 

1 . A alone can do a piece of work in 11 days, and B alone can 
do t); in 17 days : find how long they would take to do it together. 

2 . ^ At B and Ccan complete a piece of work in 10, laand 15 

days respectively. How long would it take them if they work 
together ? • 

3 . A can finish a piece of work in 2J days and B in 3! days; if 
they work together what part of the work will they finish in 14 aays ? 

4 . ''^ and B can do a piece of work in 12 days t when C joins 
them they can do It In 9 days ; in what time can C do it working 
alqpe ? 

5 . A man alone can do a piece of work in 10 days whtdt, H 
his son helps him, he can do in 6 days : in what time would bis son 
working alone do the work f 

6. A can reap | of a field in 2g days, and B ciui reap i of it 
in 44 days; in what time could A and B working toge&w reap 
the field 9 

•f 

7 . If A and B can do a piece of work in 24 dayst ^ ^ioA € in 
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l6 days, and B and C in 12 days ; find the time in which B and C 
can together finish it. 

8. A and B can do a piece of work in 6 days which B and C 
can do in 4 days, and A and C in 3 days. Find the time in which 
each can separately do it. 

^ 9 . A and B can do a piece of work in 8 days, A and C in 
io| days, and B and C in '9} days ; in how many days can A alone 
do it ? 

^ 10 . Ay B and C can finish a piece of work in 12 hours, also 
^ A and B can do it in 16 hours, and A and C in 18 hours ; what 
’ part of the whole work can B and C do in 9I hours ? 

11 . Ay B and C can do a piece of work together in 20 days, 

A alone can do it in 40 days, and B alone in 60 days. In what time 
can C alone do it ? 

V 

12 . A performs J of a piece of work in 13 days, and with the 
help of B finishes it in 6 days. In what time could each of them 

^ do the piece of work separately ? 

13 . A can do I of a piece of work in 4 hours, B can do | of ' 
the remainder in i hdur, and C can then finish it in 20 minutes ; 
in what time can Ay B and C together do it ? 

• .. 14 . A certain number of men mow 4 acres of grass in 3 hours, 
and a certain number of others mow 8 acres in 5 hours ; how long 
will they be in mowing ix acres, if ail work together ? 

MlSi A can mow 24 acres in 6 } days, and B 2i acres in 5^ 
days ; they mow together a field of 10 acres ; how long will it take 
them to do It, and how many acres will each mow ? 

16 . A and B can do a i>iece of work in 4 days, working 6 
hours a day ; B and C can do it in 4 days, working 5 hours a day ; 
and A and C can do it in 4 days, working 4 hours a day. In how 
many days of 8 hours will each do it separately ? 

17 . A can do a piece of work in 27 days, A and B can do it in 
15 days ; A works alone for 12 days, and A and C together for 5 days, 
and B finishes it in 7 days ; find in what time B and C together 
could do it. 

' tB, A can do a piece of work in 27 days and ^ in 15 days ; A 
wcHrks at it alone for X2 days, B then works $ days and afterwards C 
finishes it in 4 days ; In what time could C have done the whole w^k? 

19 . A end B can do a piece of work, each, in 24 days ; A and 
^ work toge^r for 6 days, when B goes away and C works with A 
for 3 days, wen B rejoins them, and the work is fntslMsd in 2 days 
more. How long would it have taken Ay B and C to the piece of 
work, it they had all worked together ? -f*' 

90 . A can do a piece of work in 6 days and i? In 0 day% They 
begin tog^her. But 2 days before the completion of the irqitkj A 
om In how many days Is the work finished? ^ 
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21 *. A is twice as good a workman as B ; and together they 
finish a work in 8 days. In how many days can it be done by each 
separately ? 

23 . 8 men or 12 women or 16 children can do a piece of work 
in IS days. In how many days will 3 men, 4 women and 5 children 
do it ? 

• 23 . A is thiice as good a workman as B. If the time taken by 
^ to do a piece of work exceed that taken by .<4 by 8 days, find in 
how many days each can do it. 

. 24 . A is twice as good a workman as B and thrice as good as 
C. Working together for 10 days they can finish a work. They all 
begin together. But after working for 3 days A leaves off. After 

5 days more B also leaves off. In how many days more will C finish 
the work ? 

' 26 . A can do a piece of work in todays, iff In 9 days and Cin 
12 days. All begin together ; A leaves after i| days, B leaves 
f( day before the work is done. How long did the work last ? 

^ 26 . A man can do as much work in 3 days as a boy can do 

*in 5. How long will a man take to finish a work, | of which has 

been done by a bpy in 8 days ? 

"V 27 . If in 2 days can do as much, work as C in 3 days, and 
/j* in 5 days as much as C in 4 days ; what time will B require to 
execute a piece of work which A can accomplish in 6 weeks ? 

* 38 . If can do as much work in 5 hours as B can do in 

6 hours, or as C can do in 9 hours, how long will it take A to 

complete a piece of work, one-half of which has been done by B 
working 12 hours, and C working 24 hours ? 


315 . EqufttiOXlS. A statement of the equality of two arith¬ 
metical expressions is called an arithmetioftl equation. 

Thus, is an arithmetical equation^ for it asserts that 8 is 

equal to the sum of 5 and 3. The numbers 8, 5 and 3 are called termt 
of the equation. II one of the terms be unknown, it can be easily 
found from the above statement. 

816 . Although equation is an instrument of great power in 
all mathematical calculations, yet it is surprising 10 see that in no 
text-book of Arithmetic the method of solution by equations hav 
received due favour. The following simple results arc very usftfUl 
in Bo'lving equations. 

(i) If equc.ts be added to equals the sums are equal. 

Thus, i|-»i3««i2 ; i5w*i2 + 3> (adding 3 to each side of the 
equation). 

(ii) If equals be taken from equah the rmaindefs are equal* 

Thus, IS* 12+3, 15-3«I3, (taking 3 from each fide of the 

equaiton). 
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(iii) Jf equals be multiplied by equals the products are equaU 

Thus, is«»i2+3 ; /. 15X4ss(x2+3) X4, (multiplying each side 

by 4). 

(iv) If equals be divided by equals the quotients are equal. 

Thus, 15=12+3 ; i5-<‘3«»(12+3)-i- 3, (dividing each side 

by 3). 

Hence from (i) and (ii) we see that any term of an equation may 
'be transferred from one side of the equation to the other^ if its sign 
be changed^ plus becoming mimes and minus becoming plus. 

3 l 7 . In a problem, the number to be found is called the un¬ 
known quantity or unknown term, and the numbers given are 
called the known quantities or known terms. To combine 
them and thus reduce iheir number, we transpose all the terms 
into which the unknown quantity enters to one side of the equation 
and the known terms to the other side, changing the sign of each 
term so transposed. 

Ex. I. If to the sum of ^ and ^ of a number 5 be added, the 
sum is 19 ; find the number. 

(i+i) of the number + 5 = i9 ; /, number+ 5 ■■19. 

Transposing the terms, we have 

A of the number® 19 —5 = 14 ; number* 14x V*i2+ e 4 ns. 

Ex. 2, What is the number from which if you take away 15, the 
remainder is f of the original number ? 

The number —15*1 of the number. 

Transposing the terms, we have 

the number-1 of the number* 15 ; 

I of the number* 15 ; the number *3 x i S-ii* A ns. 

Ex. 3. A boy loses of his money, and then gains (ps.; he then 
loses ^ of what he has, and then gains 4ps. ; he afterwards loses | 
of what he has, and then finds that he has 6a. ips. left. How much 
had he at first ? 

i of the money is lost ; .*. f of it remains ; 6 ps. is then gained i 

/, money now remaining*f of original money+ 6 /.r. ; of this 
b is lost ; 

/• § of (f of original money+6/}f) remains ; 4ps. is then gained ; 
money now remaining*! of {| of original money+6/r,}+*4/>j.; 
of this amount | is lost ; 

! of [I of (I of original money+6/r.)-h4/j.] remains, 
of of original money+4^j.+4j(>r.), 

—of original money+5^*. ; 

A of original money+ s^jr.* 60. x^.r. ; 

A original rooncy*35^^.— 

original money * 2qps. x y * 64^/. asEe.i. Am. 
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Ex. 4. From a tank ^ths full of water 12 gals, are drawn, and 
the tank is then found to be loj gals, more ihan half full ; 6nd how 
many gals, it will hold. 

After drawing 12 gals, the quantity of water remaining I of 
tank12 gals. ; and it is then found that the tank is io| gals, more 
than half full ; 

/, ^of tank-12 gals.^i of tank+ 20} gals. 

I of tank —4 of tank*: 10^ gals.+ i2 gals.-224 gals. ; 

/. ,*^of tank*s22i gals.; /. tank holds 22|xy or ^ gals. Am. 

^ JBxftmples XCII. 

1 . If to ‘ of a number 18 be added the sum is 42 ; find the 
number. 

2 . If to the sum of and § of a number 34 be added the sum 
)s 12S ; find the number. 

3. If from the sum of I and of a number 41 be taken the 
remainder is 97 ; find the number. 

4 . What is the number to which if you add 60 the sum is 5 
times the original number ? 

6. There is a number, to which 3 is added and tV of the result 
taken ; to this 5 is added and of the result taken : then the result 
is i| ; what is the number ? 

8. The sum of two numbers is 5760, and their difference is 
equal to one-third of the greater. What are the numbers ? 

7. The sum of four fractions is 2|g, and one common result 
is obtained by adding the fraction xV lo the first, subtracting } from • 
the second, multiplying the third by I and dividing the fourth by 
IT- Find the four fractions. 

8 . A person after paying away one-third of his money together 
with Et.iOf finds that fie has remaining Es.is more than its half ; 
what money had he ? 

8. A spends of his mouey and then earns Es.s ; he after¬ 
wards spends -1^ of what he then has, and has then /ilj.io. 8a. left ; 
find how much he had at first. 

10 . Out of § of my income I pay to one person Ei.ioo and to 
another ^1,150, and then find that 1 have ^.r.50 less than ^ of my 
income left ; fisid my income. 

11 . Out of a cask tiro-thirds full of wine 8 gals, are drawn, 
and it is then found to be 2 gals, less than half-full ; how many gals, 
is the cask able to bold t 

11 . An army in a defeat loses I of its number and ,8oco 
prisoners ; after being reinforced by 6000 m4n it agmn loses' | of > 
its number in retreat; and 56000 are then left, what was the 
origiaal finrca I 
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318. Irregalar Distributions. 

Again means a second time. As much a^ain means as much 
once and as much a second time, (/. e.) twice as much. Half as 
muck again means as much once and half as much a second time, 
i. e.f times as much. 

Proceed as in the following Examples. 


^ Ex. I. Divide /?j.ii 875 among^ A, B and C so that as often as 
A gets Rs.^y B sh^ll get and as often as B gets C shall 


get Rs.^. 

As often as A gets Rs.4t B gets Rs."^ \ /. 
As often as B gets iPj.6, C gets ; /, 

Cs share I of f of . 4 ’s«g of A’s ; 
- 4 'sshare+i?’s + <?s*(i+f + t) of A's 
Hence 2| times A’s share**/?J. 11875, 


Bs share of A’s. 
C*s shares*§ of B's. 

«2i times A’s share. 


/, A's share =si?J.ii87S-*-2§ ~^-y-Sooo 
B's share®*! of .^j.5ooo« /gj.375o. 
and Os share — I of Rs.$ooo^ Rs.$12$, 


Otherwise thus : If A gets B gets Rs.t and C gets 
Now, 8+6+5«I9 ; and 11875 + 19=625. 

/, A gets of .^j.ii875as^j‘.8 x625««^j'.5ooo ; &c. 

Ex. 2. Divide JPj.640 among Ay B and C, so that A may have 
3 times as much as By and C i of what A and B together have. 

A's sharea=3 times Bs share ; C’s share—K^^’s + i^’s). 

C’s share=i(3 £f’s+i?’s) — J B's, 

*, A's sharc+j^s + <7s=(3+i+ 1 ) of j^s« 5| of Bs share. 
Hence 5j of B's share—/? j.64o ; /, B's share—/gj.64o+ 5— Rs. 120. 
/. A's share—Tgj. 120x 3—^j .360 and Csm^xRs.i2otsRj.t6o. 

Ex. 3. The sum of i?.r.i55 is to be divided amongst 3 men, 
5 women and 8 boys, so that for every 3a. a man gets, a woman gets 
2a., and a boy \a. 6p. *, find the share of each. 

A woman’s share—f of a man’s ; a boy’s share—! of a man’s ; 

a man’s share+a woman*s+a boy’s—(14-|-f!) of a man’s ; 
/, 3 men’s shares+ 5 womcn’s+8 boys’—(3+ V4-4) of a man’s 

— lol times a man’s share. 

Hence loi times a man’s share—155 ; 

a man’s share—155-1-ioi—.^j.2j j a woman’s share—g o 

Rs. 15—i?j. 10 and a boy’s share—! of Rs.i^^ Rs.y. 8a. 

. ^ Ex. 4. Divide ^^^.8424 among Ay B and C, so that A shall 
te^re % as much as B and Ctogether and B\oi what A and C; 
receive. 
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A’s share i—y of {B^s + Cs\ and j^’s share** s of {A^s + Cs). 

^’s share«»| J 5 ’s + s C’S'si of i of (^’5+^5) +J C’s**H of 
iA^s+Cs) + % Cs^n + (?S+S- C’s»J| ^'s+t C*s ; 

/. -4’s-i«5i4's«4C’s, or ; /. x4J{?s=*UC’s. 

.% 5's«^.4's + ^C's»tx?§<?s + ;iC’s=-fa?rs-S5C's. 

A's share+i?’s+C’s«( 4 s+ffl+ 1 ) of Csas W of Cs share ; 


hence Vs’of Cs share■»/? j.8424. 

*, Cs share■* i?j.8424-i“ W — /?J.ao88/ 
A^s share**Is of A‘j.2o88ag /iff.2592, • 
and /?’s share**|fl of /?f.2o88=«^£^3744,^ 


Am. 


Examplea XCIII. 

1 . Divide /?j.6488. 7a. lofi. amongst three persons A^ B and C, 
so that tV of A*s share <=>99 of /?’s**t'g of Cs. 

3 . Divide Aff.75. 8a. between A, B and C giving B half as 
much a(;ain as A less and Cas much as A and together. 

N 3 . Divide AV.1400 among A^ B and Cin such a manner that 
as often as A gets Af.5, />* shall get As.4, and as often as B gets 
Af.3i C shall get /?x.2. 

N 4. Divide .<^f.352. 9a. among A^ B and C, so that B may get 
twice, and C 3 times as much as A. 

^ $. Divide i^x.iSoo among A^ B and C, so that A shall receive 

3 times as much as i?, and B ai^ C together ^ as much as A. 

6. Divide Ax. 12540 among A^ B and C, so that A shall receive 
^ as much as B and C together, j^nd | of what A and C together 
^ receive. 

^ 7. Divide /?f. 2 oo (5 among XI, B and C, so that i?’s share may 

be I of i 4 ’s share, and Q% share I of .^’s. 

8 . Divide J?f.95. loa. %p. among 10 men, 6 women and 

4 children, giving a woman 3 times as much as a child and a man 
twice as much as a woman. 

^ 9 . Divide ;£i6so among A, B^ C and Z>, so that A may have 

half as much as Af, i? a third as much as C and C a fourth as much 
asZ). 

10 . If I of .^’s money —1 of .ff’s-* of Cs and A, B sittd Cs 
money together amount to Bs.8260 ; how much has each ? 

* 11 . If 1 of Xi’s money a* J of JS’s {f of Csmj\ of jp»s and A, B, 

C and D together have .Af.23078 ; determine how much money each 
has. 

18 . lf^^oiA'% moneyMiV of B'.St and C*8 money-|(| of 
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^'s+l of B's)y and Cs money-. 4 ’s money*-/?i.667 ; find how much 
Ai B and C each has. 

319. TraTelling round a Circle. 

When two or more persons start simuUaneously from the same 
place to travel round a circular course either in the same direction 
or in opposite directions, (i) they should first be together again at an 
interval of time which is the L. C. M. of the times during which 
one of the walkers gains one complete round over each of the others, 
for each pair will be together after this time ; (ii) they should first 
be together at the starting post again at an interval of lime which 
is the L. c. M. of the times during which each inakes one complete 
round, for In that interval each shall make an integral number of 
rounds. 

Ex. I. A can go round a circular course In i8 min., B can go 
round it in 24 min., and C in 32 min. If they start simultaneously 
from the same point and travel in the same direction, in what time 
will they come together again ? 

Take 1 for the length of the course • 
then A travels ^ 37 C of the course in i min. 

/, A gains 00 B (fir - ii) or Vs of the course in i min. 

/, A gains on i 7 one complete round in (i-i-Vi) or 72 min 
Hence A and B will be together after 72 min. 

Again, A gains on C (i^ -^) or of the course in t min. 

A gams on C one complete round in (i tl-g) or min. 
Hence A and C will be together after min. 

Therefore A, B and C will be together after a time which is the 
L. c. M. of 72 and -7", but theufL. c. m. of 72 and is 288. 

/, Ai B and C are first together after 288 min. Ans. 

Ex. 2. In the above question, if A and B travel in the same 
direction but C in the opposite direction, when will they meet again ? 

As in the above question, 

A and B will be together at the end of 72 min. ; 

Again, A and C together pass over j*?) or of the course 
in I min. 

they come together at the end of or min. 

Now, the L. C M. of 72 and is 288 ; 

/, At B and C will be together at the end of ^ min. Ans. 

Ex. 5. At B and C start from the same point and travel in"the 
s%me direction round an island 6 mil^ in circumference, A at'the 
rate of 3, i? at the rate of 2j[ and C at the rate of i J miles an b^r, 
in bow many hours will they come together again ? 

* 4 ; Haies on B ($ - 2}) or | mile in 1 hour, he gains 6 miles or 
a OQiOMlete round in (6 hk|) or 12 hours. 

\ liNmce A and B are togetl^r at the end of every 12 hours. 
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Again, A gains on C (S'-!!) or 1} miles in 1 hour, he gains 
6 miles or a complete round in (6+1|) or hours. 

Hence, A and C are together at the end of every V hours. 
Therefore A^ B and C are together at the end of any number of 
hours which is a common multiple of 12 and V ^ 

but the L. c. M. of 12 and V ^4 \ 

hence A^ B and C are first together at the end of 34 hrs. Ans. 

Ex. 4. In the above question, when will they be togethe 
again at the starting point ? 

Here, A takes 8 or 2 hrs., B (6 2I) or hrs. and C {6-i-i^) or 
hts. to make one round. 

Now, the L. c. M. of 2, V V *s ^4 * 

they will be together again at the starting point 24 hrs. after. 

Examples ZCIV. 

1 . Two persons A and B start from the same point to walk 
lound a circular course in the same direction. A takes 9 min. and 
B takes 24 mm. to complete one round ; in what time will they be 
together again ? 

2 . Three persons, yf, B and C can respectively go round a circu¬ 
lar path in 8, 18 and 30 min. If they start simultaneously from the same 
point and travel in the same direction, when will they meet again ? 

3. A, B and C start from the same point and travel in the same 
direction round an island 73 miles in circumference. A at the rate of 
10, B at the rate of 14 and Cat the rate of 26 miles a day ; in how 
many days will they come together again ? 

4 There is a park miles in circumference. Five persons 
Stan from the same point to travel round it in the same direction at 
the respective rates of 3, 3I, 4, 4I and 5 miles per hour. When will 
they be together again at the starting point ? 

5 A, B and start from the same point and travel in the same 
direction round an island 36 miles in circumference, A at the rate of 
3 miles, B at the rate of 3^ miles and C at the rate of 4 miles an 
hour ; when will they be together again ? 

6- An island is 43 miles in circumference. Three men B 
and C start from the same place to walk round it, at the rates of 4, 4I 
and 58 miles per hour respectively In how many hours will they 
come together again, supposing them to travel in the same direction ? 

7 . In the above question, if A and B travel in the same direc> 
tion and C in the opposite direction, when will they colne together 
again for the first time ? 

8. An island is 120 miles in circumference* Three persons 
B and C start from the same place to walk round at the respective 

t6 
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rates of lo, 12 and 15 miles per hour. When will they next meet 
supposing (i) that they walk in the same direction, (ii) that A walks 
in one direction and B and C in opposite directions ? 

320 . Chaio Buie. If we wish to express one quantity A in 
terms of another quantity i?, and have data from which we can form 
the f^ollowing series of relations, vtz.^ 

a 4 M ...(i) 

bM^n N, . f2) 

c N^p P .( 3 ) 

^ Q .(4) 

e R .( 5 J 

which may be as numerous as we choose, then will 

j._mnpqr 

abede 

Hence we see that the quantity required is found by dividing 
the product of the numbers c*n the right-hand tide of these equations 
by the numbers on the left-hand side. 

Ex, I, If 3 lbs. of tea be worth 4 lbs. of coffee, and 6 lbs. of 
coffee be worth 20 lbs. of sugar, and 15 tbs. of sugar be worth 24 lb 
of rice ; how many lbs of rice aie equal to iS lbs. of tea r 

lbs. reqd rice = i8 lbs. tea, 

3 lbs. tea— 4 B)s. cidiee, 

6 ibs. coffee —20 lbs. suKar, 

15 lbs. sugar = 24 lbs. rice ; 

, „ j 1 8 X 4 X 20 X 24 ,, 

, , lbs. reqd. rice—- ^ -128 

^ 3x6x15 —~ 

321 . In the preceding equations the quantity on the right- 
hand side of one equation i^. of the same kind as that on the left- 
hand side of the next equation, and thus the Chain of quantities 
from one kind to another is unbroken. And not only must they be 
of xht same kind hut also of the same denomination ; for if no% the 
one or more missing links must be supplied. 

Ex. 2. If 3 lbs. of rice be worth 5 oz. of tea, and 4 Ibs. of tea 
be worth 9 lbs. of coffee, how many lbs. of coffee are worth 48 lbs. 
of rice ? 

Here, we must either supply the missing link 16 oz. tea—i lb. 
tea, or we must express 5 cz. tea as fib. tea ; so that we have 

lbs. reqd. coffee-48 Ibs. rice, lbs. reqd. coffee —48 ibs. rice, 

3 lbs. rice—5 oz. tea, 3 lbs. rice —,*a ib. tea, 

16 oz. tea—I lb. tea, 4 lbs. tea—9 ibs. coffee ; 

4 lbs. tea —9 fibs, coffee ; . „ , ^ 48x/^jrX9 

tts. reqd. coff«- 48 - 5 -'‘_ 9 ,-- 

3 X. 6,<4 . 48 xiX 9 _, 

***• 16X3X4 — 
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322 . It is unnecessary to name the quantity on the left-hand 
side of any equation ; for it must be the same as the quantity on the 
right-hand side of the preceding equation. 

Ex. j. If ^ of a sheep be worth and f of a sheep be worth 
of an ox, what mutt be given for loo oxen ? 

reqd. = loo oxen, 

* V4 *■ 1 sheep, 

> « 


jCs. reqd. 


100x3 X 2 X 14X 5 

“ 7x3 


2000. 


Ex. 4. If I lb. of standard ^old, of which ii parts out of 12 
aie fine gold, be worth ^46. 14J 6//., find the value of 595 gold 
rupees of Bombay, each weighing 7 dwts. loj grs. of which 187 parts 
are fine gold and 13 alloy, 

j^ 46. 14J. 6f/,»;^465o —; /, 40 ft)s. standard** 1869 ; 

7 dwts. loj grs. = 7j‘^dwts ** Ve‘ dwts. ; 16 Bombay lupees** 1 iqdwts.; 
i87-HI3*»2oo ; 187 parts out of 200 are fine ; hence 

£tS. reqd. » 595 Bombay rupees, 

16=119 dwts. Bombay standard. 

20 X I 3 =?I lb. 

200= 187 lbs. fine, 

11 = 12 lbs. English standard, 

40=^1869 ; 

£,s. ,eqd.-5?5’<'L9X.'87*i3^>869„^g g.,,.,j 
^ 16X20X12X200X11X40 

-£S7S. I5.f. 8UotW- 


Examples XCV. 

1 When 25 yards of muslin are equal to r6 yds. of calico, 21 
yds. of calico to 13 yds. of flannel, 40 yds, of flannel to 27 yds. of linen, 
58J yds. of linen to 28 yds. of silk, 47 yds. of silk to 35 yds. of velvet ; 
find how many yards,of velvet are equal in value to 60 yds. of muslin. 

2 . If 16 mangoes be equal in piice to 2$ apples, and 18oranges 
equal to 12 mangoes, and 20 lemors equal to 27 oranges, and lemons 
cost ga. a dozen, what is the cost of 15 apples ? 

8. If 12 of A count for 13 of B, 6 of B for 18 of C, and 13 of 
C for 2 of D i how many of A count for 100 of D ? 

4 . If £3">20 thalers ; 25 thalers=93 francs ; 27 francs«*5 
scudi; and 62 scudia* 135 gulden ; how many guldena^i f 

5 . If 16 darics make 17 guineas, 19 guineas make 24 pistoles, 
31 pistoles make 38 sequins ; how many sequins are there in 
1581 darics ? 

6* If 72 carlini be worth 2$ shillings, 4 shillings worth 5 francs 
and 8 scudi worth 45 francs, how many carlini are equal to 100 scudi ? 
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7 . If 3S metres »39 yards, and 17 metres««9 toises, and 5 
plethera«si24 toises, how many yards are there in 1575 plethera ? 

8- If 6 horses cost as much as 24 cows, 10 cows as much as 
S buffaloes, 4 buffaloes as much as 15 asses, 8 asses as much as 
32 sheep, and if the price of 9 sheep be 7 ?j. 25, find the cost of 8 horses. 

9 . If of a sheep be worth and | of a sheep worth ^ of 
an ox ; how much must be given for 300 oxen ? 

10 . If 40 H>s. of standard gold, of which ii parts out of 12 
are fine, be coined into 1869 sovereigns ; how many grains of pure 
gold are there in i sovereign ? 

11 . If Tib of standard gold, of which ii parts out of I2 are 
fine, be worth j^46. 14^. fidl, find the value of 550 Madras gold 
rupees, each weighing 7 dwts. 12 grs., of which 916 parts out of 
1000 are fine. 

12 . If 1 lb of standard silver, of which 37 parts out of 40 are 
fine, be worth 66 j., find the value of an Arcot Rupee, weighing 
7 dwts. 9 grs, of which 941 parts out of 1000 are fine. 

Examples worked ont. 

£x. 1. What least number must be added to 8}, that the result 
being divided by i§, the quotient shall be an integer ? 

Now, the least number that sUbuld be added to 4) | to make it 
an integer is for 

Then the question reduces to “What number divided by will 
give ^ as quotient ?” 

Hence the required number*x x g •• |. Ans. 

Ex. 2. Find two least integers such that | of the first shall be 
equal to | of the second. 

If f of ist number be* i, then also | of 2nd numbers: 1. 

/, 1st number*(Iand 2nd number+ 

Now to transform these fractions to least integers, multiply each 
of them by the L. c. M. of their denominators, and divide the 
numbers thus found by their g. c. m. 

The L. c. M. of 5 and 7 is 35 ; from ist we have 2x35 ■■42, 

and from 2nd f X35*4o Now the G. c. M. of 42 and 40 is 2. 

Hence the numbers are and or 21 and 20. Ans. 

Ex. j. By selling an article for 74. 6<f,, I cleared | <ff what 
It cost me j what was the original cost ? 

Taking i for the original cost, the gain is and the selling 
pnce^(i+i)or |. 

/• I of the original cost*;£ia. 7^. 6rf. ; 

the original cost yr. 71, 

fs. 6dlxf«i£6. lyj; td. Am. 
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Ex. 4. By selling 15 seers of tea at Rs 5. na, per seer, a grocer 
clears of bis outlay. He then raises the price to Rs.6. per seer and 
sells 50 seers more. What does he gain on the whole outlay for 
65 seers ? 

Taking i for the original cos% the selling price is (1 + ^) or §. 

/, the original costs'4a. + |«i?r.4. loa. 8/. 

/, in the ist case gain per seer=i?j,5. 4rt. — loa. 8/.= 9a. 4/J. 
in the 2nd case ... - iPj.4. io«*. Bp.^Re.i. 5a. 4P- 

Now, gain on 15 seers*9a. 4^x15 «/?j. 8. 120. 

and gain on 50 seers5a. ^p, x so —/?j.66. 10a. 8/. 

,*. his whole gain »» /?r.75. 6a. %p. Arts. 

Ex. Find the least number'Of sovereigns that contains an 
exact number of 20-franc pieces of 15^. each. 

Here, 15X. —— and a sovereign**2401^. 

.*• xno, of 2o franc pieces*240^/, xno. of sovereigns ; 

/, no. of 20-franc pieces*240 XtJjX no. of sovereigns ; 

* 14 X no. of sovereigns. 

Hence the least no. of sovereigns that will make an exact num¬ 
ber of 20-franr pieces is Am. • 

Ex. 6 A man bought 4 sorts of rice at an average price of 
Rs.6 a maund. If the pri- es increase by a common difference of 5a. 
per maund, find the cost of each sort per maund. 

The price of 4 sorts at Rs.6 per maund**/? j. 6X4s*/?.f 24. 

Each maund of second sort cost 5a more than a md. of ist sort, 


..third.10a. 

fourth.15^ 


these 3 maund5 costI. 14a. more... 

Now, leaving out this sum, the cost of 4 maunds is Rs.j^-^Re.i. 
14a. or Rs. 22. 2a. ; T, the cost of 1 md.**/?J.22. 8a. 6 p, 

flence the cost of i ind. of ist sort* AV.g 8a. ^ ^ 

....2nd sortsA'j.s. 8 a. Rs.^. 13a. i 

.3rd sort* A’j.5. 13a. 6/. -I- 5‘*- I 

..4lh .sort* Rs.6. 2a. 6p. -t- 5a. ^RsM, 7a, '6p j 

Ex. y. A and B undertake to do a piece of work for Rs^tz, Sa., 
A can do the work alone in 20 days and 5 in 15 days. They work 
together for three days, and then with the assistance of C finish It In 
5 days more. How should the sum be divided ? 

Here, A and B each worked for 15+3) or 8 dayStjemd 
As A can do^of tlM work tn i day, h« did ifbrkift idays. 

S. .:.he did . .. 

/, A and B did in 8 days ft ^ w®***^* 
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Hence the woik done by C in 5 days=(i—or of the work. 


# 

# • 


A received f of Rs.12. 8a ■■ 

B .of Rs.\2. 8a.» 

and C .iV of Rs.\2. 8a. = 


^j.5 

Hsb. 10a. 8 /^. 
T3«- 4A 


yAns. 


Ex. 8. A man's income from Government Securities is | of 
what he receives from his landed property. An income-tax of 5/. in 
the rupee is charged on the 6rst and of 4/. in the rupee on the 
second, and he has to pay altogether Rs as income-tax. Find his 
total Income. 


Suppose his income from landed properly to be ^J.4, 
then.Government Securities is 3 ; 

income-taxon 151 = 14x4) or \(ip. and on second = (3x5) ■•is/, 
and j6/.-pi5/.•*3!/.*/?(?. rVi- 

he has to pay Re.^^^ as tax on evei y Rs.^ of income. 

/. Re.\ as tax. Rs.’] x . 

/.as tax. Rs.^y. X31. 

Hence, required income* x x 31 = /i*r.i344. Ans. 

Ex. Q. A can do as much wotk in one day as can do in 
2 days, or as Ccan do in'3 dnys or as D can do in 4 days. They 
together finish a piece of woik in 8 days. How many days would 
each take to do it singly ? 

Suppose A*s one day's work to be j, then i?’s one day’s work 
h Cs I and Z^s i. 

*, At Bf C and D's one day’s work 

“(i + l + i + i) or ff times A^s work per day ; 

Af Bf C and Z?’s 8 days’ work—8 x f f or times A's work per day. 

But At Bt C and /?’s 8 days’ work —whole work ; 

times A^s work per day— whole work ; 

or A*s work per day—/o of the whole work. 

Hence A can do the whole work in (i +/(,) or i6§ days. 

Therefore i?’s time«(2 x i6|) or 33J days ; Cs time—(3 x i6|j) or 
50 days, and /?’s time—(4 x i6|; or 66| days. 


Eiamples XCYL 


1 . Determine the least number which must be added to 3I 
that when the result is divided by the quotient shall be an integer. 

2 . What least number must be subtracted from 8|, that when 
the difference is divided by the quotient shall be an integer ? 

3 . If a pound weight of standard gold is worth £61. x&r. q/f., 
jSnd the least integral number 'of pounds of gold that can be coined 
Into an Integral number of sovereigns. 
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4 . If the rupee is worth js. gd. and the mohur $os , find the 
east number of pounds which can be paid exactly in rupees or 
mohurs. 

Vs. By selling an article for Ps.460, I cleared of the prime 
cost. Find the cost price. 

6. By selling a horse for Rs 2520, a man lost of what it cost 
him. What did it cost him ? 

7. Find the least number of sovereigns that contains an 
exact number of thalers and of dollars ; 48 thalers being worth 
£7. 3J. and 8 dollars £1. 13J. 

8 has twice as much money as B. They play together, 
and at the end of the first game B wins from A one-third of A*s 
money ; what fraction of the sum which B now has must A win back 
in the second game that they may have exactly equal sums ? 

9 . How many maunds of rice at Rs.^ per maund must a 
corn-merchant mix with i maund of rue at A*j.5 per maund, that 
by selling the mixed rice at Rs 4. 8a. per maund, he n^ay gain 
of his outlay } 

10. Kmd the least number that must be added to 75 |, that 
the sum being severally divided by nV. ^ or the quotient in each 
case shall be an integer. 

11. A and B undertake to do a piece of wmU for Rs.7. Ba. 
A can do it alone in 8 days and ^ in 6 days. With the assistance 
of Cit is finished in 3 days. How should the money be divided ? 

12 A and B engage to do a piece of work for Rs.40 A can 
do it alone in 16 days and B can do it in 12 days. After working 
together for 4 days, A leaves off, when C, who car. alone finish the 
work in 8 days, joins. Huw should the sum be distributed after the 
work is completed ? 

13 . A man derives his income from three sources. His income 
from Guvernment'Securities is 4 of his income from trade, and his 
landed property yields an income equal to | of the sum of both. 
The rate of tax on income from trade is 6/. per rupee, on Securities 

per rupee, and on landed property 4/. per rupee. If his total 
income-tax amounts to Rs.260^ find his gross income. 

II. By selling tea at Rs.2. loa. 8/. per lb., a grocer clears 4 of 
his outlay ; he then raises the price to Rs.$. What dt^es he clear on 
every Rs,20o of his outlay by this price ? 

15. A tradesman buys 5 mds. 24 sr. of goods for i?.r. 150 in¬ 
tending to gain ^ of his outlay by the sale ; but Rs.io. Za. worth 
at this calculation being damaged, at what price shall he sell the 
remainder per maund, to gain as much u^n the whole outlay as 
he intended ? 

16. A can do as much work in 1 day as ^ in 3 days, C in 
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5 and 7 ? in 7 days. They together complete a piece of work in 
8 days. In how many days will each do it singly ? 

17 . A cldth-merchant bought a bale of cloth containing 150 
pieces each, of cloths 24, 3, 34,4 and 44 yds. in length for /?j. 626. 90. 
If the prices increase by a common difference of 3/1., at what price per 
piece must he sell them that he may gain j??j.ioo by the transaction ? 

-’*' 18 . By selling a horse for ^j.345, I lost of the prime cost. 
What would have been my gain had I sold it for /?j.38o ? 

19 . ^ and B can finish a piece of woik in i 4 days, and C 

in 2 days and and C in 3 days. If /?j.6 be paid for the piece of 

work, what are a day’s wages of each workman ? 

20 . ' An elastic ball after striking the ground rises to 4 of the 

height from which it fell. After striking the ground the thiid time it 

rises 3| inches : from what height did it fall at first ? 


MiscellaneoRS Examples III. 


1 . Divide the sum of 10 and their difference, and also the 
difference by their sum ; and find the fum and difference of the two 
quotients. 


2 . Add together i|, 2 §, and 34 ; multiply this sum by the 
product of these fractions ; subtract from the result the difference of 
2g and 14 ; and divide the remainder by the sum of 54 and 14 of 3 |. 


(4 


\ 


o o- i r 3 f jCS- IOJ. 1/ 7 , oqx r 2 4 CWt. 

3 Simplify # of * !(,’,+* j) of ' 

4 . Divide19000 among .< 4 , C and so that S may 
receive ^ of C i of B and | of C. 

5 . If I of of money n I of 4 a of B’s and the difference 
of their moneys be Bs.zgi, find A’s and Bs money. 

8. If 3 men and 2 boys can> do a piece of vork in 15 days, 
and 2 men and 3 boys can do the same in j 8 days, in what time will 
a man and a boy jointly do the work ? 

7. In an orchaid, 4 of the trees are apple trees, j pear trees, 
4 cherry trees, ^ filbert trees, and there are 12 walnut trees ; what 
is the number of each sort ? 


8 . If ^ can do half a piece of work in 3 hour.«, which is 
twice as much as B can do, and > 4 , B and Ccan together do the 
whole in 2} hours ; shew that f 7 can do in 5 hours as much as B can 
do in 9 hours. 

9 . A 38-gallon cask of wine cost a wine-merchant Bs,2So ; 
but he lost 8 gallons of it by leakage ; how must he sell the remain- 
<ijer per gallon to gain ^th of the prime cost ? 

A man owns ^ of an estate, He sells | of his share 
finds that his remaining shar^ is worth /?j.525. io« What 
lire fa! ue of the whole property ? 
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11 . A can do a piece of work in 8 days, B in 12 days and C 
in 15 days. They all work together for 3 days at the same piece of 
work. In what time will B hiysh the remaining work ? 

^ ' 12 . A grocer mixes 5 maunds of rice at Bs.4 per md. with 
mds. at Bs. |. 8a. per md. At how much per maund must he sell 
the mixed rice that he may gain of his outlay ? 

13. If A takes 8 days to complete a piece of work, B takes 
9 days to do | of the same, and if B takes 10 days to complete a piece 
of Work, C takes 8 days to do f of the same ; in what time wtl! B 
and C together finish a work whith A alone can do in 25 days 1 

14. Reduce | of AV.3. raa.+J of Bs.y. 6a, — of Bs.S. 4a. 6p, 
to the fraction of Bs,2o. 10a. 


15 . Reduce of £7. 6s. + of £g. ly. 4</. —f\jOf £10 

3s. 4d. to the fraction of £23. loj. 


16 . If 2 men and 1 boy do a piece of work in 5 days, i man 
and 2 women do it in 6 days and 1 woman and 2 boys do the same 
m 8 days, in what time will a man, a woman and boy do it jointly ? 


17 . Of the population of a certain town 1 can read, i can 
write, can read and write and the remaining 130 can neither read, 
nor write. Find the total population of tne town. 


18. Simplify- 


(«) 






V {b) 


9\ 


of 


94 

Bs.3. 12a. 


H + f of ~ 


S--4 M H-l 

7i 6s. 




ii| Bs.4, 8a. * iijf ^3. 9f. 

10 The adult population of a country is 22815210 ; the adult 
females are of the whole population, and the adult males are 
of the adult females ; find the whole population. 


20 . The wage^ of A and B together for 224 days amount to 
the same sum as the wages of A alone for 38^ days. For how many 
da];s will this sum pay the wages of B alone ? 


21 . A farmer paid a corn-rent of 5 qrs. of wheat and 3 qrs 
of barely, Winchester measure. What was the value of his rent 
when wheat was at 60^. and barley 54J. per quarter. Imperial measure, 
it being assumed that 32 Imperial gallrns are equivalent to 33 
Winchester gallons ? 

^ 22 . A man’s debts amount to of his property, but before 
paying them he Ic^es | of his property : afterwards he recovers a 
portion equal to | of what he has left, and then loses | oCilhat 
he has got. Can he pay his debts ? What part of ^ propert y 
remains over ? . 

2a A man can do 4 times a certain work in 9 hours, a woman 
3 times the work in 10 hours, and a child twicf '^e work in 11 hcmrs r 



350 


MATRICULATION ARITHMETIC. 


if a man, a woman and a child work together, in what time can they 
do 7 times the work ? 

34 . Five brothers join in paying a sum of money ; the eldest 
pays a third of it, and the others pay the remainder in equal shares, 
and thereby each of them pays i?j.840 less than the eldest brother. 
What is the sum of money ? 

25 . If 9 men or 16 women can do a piece of work in 144 days, 
in what time would 7 men and 9 women do it, working together ? 

26 . Out of a cistern, which is |rds fail, 20 gallons are 
drawn, the cistern is then found to be fths full. How much will the 
■cistern hold ? 

S 7 . The product of three numbers is 340 ; the first’s 7f, the 
second is less than the first hy Find the third number. 

28 . owned ^ of a mine and sold | of his share to B, who 
sold ^ of his share to C, who sold 4 of his share to D ; I^s share 
was worth ^j.20565. What was the worth of /?s remaining share, 
and what the worth of the whole mine ? 

29 There are two fractions whose sum is whose 

diflference is ; find the fractions, and the quotient of the greater 
by the less. 

— 30 . If a turkey cost and a goose how many turkeys 
and geese, an equal number of each, can be bought for j^i4. 45. ? 

31 . A boy, in dying his kite, lost g of the siring ; he then 
added 65 ft., and then found that it was f of the original length. 
What was the length at first ? 

33 . If 25 of (i 4 + 4 of A)»\ of find the value of A 

in terms of B, 

^ ^ 33 - A man bequeathed of his estate to one son, of the 
remainder to another son, and the balance to his widow. The sons' 
shares differ by Rs. 1^20 ; find the widow's share- 

A man gives away in charity 4 of his income, and pays 
of it in rates and taxes ; with these deductions he has ^.r.4736. 8a. 
8^. left. What is his gross income ? 

35 . Find the whole annual cost of a house, of which the rent 
IS Rs.'^fio I the poor-rate being 2a. 8/. in the rupee, the gas>rate f of 
the poor-rate, and the paving-rate | of the gas-rate. 

36 . What sum must be added to or subtracted from ;^I2. ys. tet.% 
so that 3r. shall be the same fraction of the sum or difference 
th at £1, 6s. 8d. is of £8. 6s. 8d. ? 

^7. Divide jRs.4200 among At C and D so that A may get 
twice as mfich as A and C may get thrice as much as B and A^ 

D may get four times as much as B and C. 

r §9. The sum of | and | of a man’s debts amounts to Rs 198. 
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Ta, 4p. and his assets are ^^-.45. la. 8/. ; how much in the rupee 
will his creditors lose ? 


39 . One^third of ^’s money is equal to | of C's and } of Cs is 
equal to f of J 5 ’s ; JS gives to | of his money and to C* } of the 
remainder, and has 2^. 6 d left. What amount had each at first ? 

i I 

^ 40 . Express | cf of ^i. ioj.+| of S of 51. 4<f.-8| of of 

4i 

Ss. AS tliQ /tacIiod of 2*r* I 


41 . 


Find the value of 



31 + 2!°^ ^^'* 4 - '"»• SP - 


49. What sum must be added to or subtracted from /?j 8 . 12a 
so that the sum or difference shall be the same fraction (f A*.f.20. 
loa that Ajr.y. 6 a. 6f>. is of JRs.iB. 8a. 3/. ? 


- 43 . A can do in 6 days as much work as C can do in 4 days, 
and JJ in 10 days as much as Cin 8 days : what time would B require 
to finish a piece of work which A can do in 12 weeks ? 


44 . When rice is at 12 sr. per rupee, the expenses of a family 
amoui.t to Bs.140 ; but they amount to Bs 134 only, when the price 
falls to 16 sr. per lupee. What will ihc Expenses be, when nee is at 
18 sr. per rupee ? 


46 . A can do in 2 days as much work as A in 3 days, and B 
in 5 days as much work as C in 4 days ; what time will C require to 
finish a piece of work which A can do in 9days? 

46 . A can by himself perform a certain quantity of work in 
5 days, B twice as much In 7 days, and C four times as much in 
11 days ; in what time can A^ B and C together perform three times 
the original work ? 


47 . A was owner of of a privateer, and sold of f of his 

I -I 

share for ; wjiat was the value of of of the vessel at the 

^ 58 


same rate ? 

48 . How much ore must be raised, that on losing in roast¬ 
ing, and of the residue in smelting, there may result 506 tons of 
pure metal ? 


49 . Simplify-- 

4 + i ~~ f4~~ (l + A) , 4 “-|xtV 

j-i+A 4-(i- tV) A) (FiTx*• 

50 A is i| times as good a working person as j?, and twice as 
good as C. They all three can do a piece of work together in 
6 days. They begin together, but after working for z dajjis A ^es 
away. After 2 days more B goes away, and C then completes the 
work alone. In how many days from the commencement is the 
whole work fiol^ed ? 
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'^• 51 . A and B are engaged to do a piece of work, which can be 
done by each in 15 and 20 days respectively. If A leaves off 3 days 
before the completion of the work, how should a sum of Bs.12, 8 a. 
be distributed among them ? 

53 . A and B undertake to do a piece of work in 15 days for 
Bs.22. 8 a. After working for 12 days they call C to their help, and 
finish it in time. A could have done the work alone in 25 days. If 
they give C Bs.2. 4a., how many days would B take to finish the 
work ? 

> 58 . A man is thrice as good a workman as a boy. If the 
time taken by a boy to do a piece of work exceed that taken by 
a man by 4) days, find the time in which a man can do it. 

''' V'^' 54 . A and B can do a piece of work in 6 days, B and C in. 
7 days, and A^ B and C can do it in 4 days. How long will A and 
C take to do it ? 

55 . There is a leak in the bottom of a cistern. When the 
cistern was in thorough repair it could be filled in | of an hour. 
It now takes 10 roln. longer. If the cistern were full, how long 
would it be in leaking itself to become empty ? 

'^/^ 56 . 10 men can do a piece of work in 30 days. After working 

for 10 days, a certain number of men are allowed to leave off and 
then the work is finished in 43} days from the commencement. 
How many men are allowed to leave off? 

''y. 

57. The work which can be done by a certain number of men 
in 60 days, can be done by 15 men more in 40 days. Findahe num¬ 
ber of men required to do the work in 60 days. 

6a There are two numbers of whjch the difference is 91. A 
•bird number is contained in them 13 and 20 times respectively. 
Find the numbers. 

58 . The number 483 divided by another gives 4 for the quo- 
tient and 7 for the remainder ; find what number, when multiplied by 
the remainder, will give that divisor. 

60. A boy was told to divide ore half of a certain number 
by 7, and the other half by 9, and then to add the two quotients. To 
save trouble he divided the number by 8, and his result wash wrong. 
What was the number 9 

61 . At 3 o’clock I had completed f of my journey, and at 
5 o’clock I of the same ; when did 1 start and arrive ? 

63 40 men can do a piece of work in a certain number of 

days ; if only 30 men be employed it requires 6 days more. Find 
thi^me in which 60 men can do it. 

^'’*“*^68. 20 m«n do a piece of woik in 24 days. After wotking for 

' 6 days, an additional number of men is taken for assistance, and the 
wdiVk is finished in 21 days horn the beginning. Required the addl* 
ili^niS number of men. 
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64. There are 4 casks of different sizes. The ist is filled 
with water, the rest are empty. The and cask is filled from the 1st 
and 4 ths of the original water in the 1st remains. The third is then 
filled from the and, apd ^th of the water in the and remains. The 
water in the 3rd is then poured into the 4tb, and fills 
Had the 3rd and 4th casks been filled from the contents of the ist, 
15 seers would still have remained in the ist. Find the size of 
each cask. 


CHAPTER VI. 

The Theory of Decimals. 

3 ‘ 23 . In the Notation of Integers, it has been seen that the 
* figures in the units’ place alone retain their absolute values, whilst the 
local values of figures in other situations increase tenfold for every 
figure we advance towards the left-hand from that place. Therefore, 
in beginning at the left-hhndi figure of any number and proceeding 
towards the ri^ht hand, it follows that the local value of every figure 
will be teiith part of that which immediately precedes it; and if we 
suppose figures to be situated to the right of the units’ place, and this 
kind of tenfold sub-division to be extended to them, it is manifest 
that the local values of such figures in dlrder from the place of units, 
will be a tenths a hundredth^ a thousandth parts of their 
absolute values. 

. Hence we are enabled to represent integers and fractions by one 
uniform system of notation, by merely marking the place Of Haiti; 
and whilst Integers are expressed by figures in the units’ place and 
in places to the left of it. Fractions will be represented by figures 
situated in places, on the right of the units, called the places of 
tenths^ hundredths^ thousandthsj &*c. 

324. In this manner originates the system of Beoiaiall, 
being merely an extension of the Notation of Integers ; and though 
there are decimals of all denominations as Decimal Integers^ yet from 
the circumstance of the system representing only tenths hundredth^ 
thousandth &*c.^ parts of the unit, all fretetions belonging to it are 
termed Deelmal Fraotioae, in contradistinction to Vulgar Frac¬ 
tions, whereof the denominations may be any parts whatever. 

Whence, Decimals may be defined to be Fractions whose de¬ 
nominator are 10, 100, 1000, &c., these denominators not being 
written af in Vulgar Fractions, but expressed^ by the position of a 
dot or point, called the decimal poiat. 

I. NOTATION AKD NUMERATION OF DECIMALS. 

8tt. If we sttj^ose the digit i to occupy the units’ place, the 
following scheme will point out the denominations of the figures to 
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the left and right of it, and it may be extended so as to Include 
both integers and fractions of all local values whatever. 



A mixed quantity, formed of integers and fractions is separated 
into its integral and fractional portions by means of the Decimal 
Point placed on ihe right of the units’ place towards the tof^ to dis¬ 
tinguish it from the sign of Multiplication}, which dispenses wi'h the 
description of the local denomination.*!, given above. 

Thus, in 54321*2545, the figures 54321 on the left o( the point 
denote so many integers, *nd the figures 2345 on the ri^ht o{ it, so 
many fractions, namely, 2 tenths^ 3 hundredths, 4 thousandths^ 5 Un- 
thousandths^ and so on. 

326 . A number thus expressed, composed of units and decimal 
parts of unity, or of decimal parts of unity only, is called a decimal 
number) or simply a decimal. The pare to the left of the point 
is called the integnral, and to the right the decimal parts of the 
given number. 

Thus, 452'3678 is a decimal ; 452 is the integral part and 3678 
the decimal part. 

327 . From what has been said above, it appears that the 
expressing and reading of Decimals will evidently be conducted 
upon the respective principles of the Notation and Numeration of in¬ 
tegers ; also, inasmuch as Integers denote a.ssemblages of two or 
more units^ Decimals will represent assemblages of two or more 
tenth, hundredth, 8 lc.^ parts of a unit. Thus, to express, 

(1) 45 units 3 tenths 2 hundredths 6 thousandths 8 ten-thousandths 

we write 45*3268. 

(2) 45 units 2 hundredths 8 ten-thousandths we write 45 *0208. 

(3) 2 hundredths 8 ten-thousandths we write o'c2o8 or simply *0208. 

328 . In reading a decimal, we read off the decimal part as an 
integer annexing the denomination of its last figure on the right 
hand. Thus, 

(1) 45*3268 is read 45 and 3268 ten-thousandths. 
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(2) 3*141596 is read 3 and 141596 millionths. 

(3) •ocx)47 is read 47 hundred-thousandths. 

In practice, however, wc do not annex the decimal deno¬ 
mination, but sf»ying {decimal) point read off the figures of ihe 
decimal separately in order. Thus, 

(1) 45‘3268 is read 45, point 3, 2, 6, 8. 

(2) 3141596 is read 3, point i, h 5» 9» 6. 

(3) *00047 is read point o, o, o, 4, 7. 


II. RELATION OF DECIMALS TO VULGAR FRACTIONS. 

330 . From the statements made in the preceding Articles, it 
is obvious that every magiiitude made of one <^r more decimals is 
equivalent to, and may be expressed by, one or more vulgar fractions 
having 10, 100, 1000, &:r , for their denominators ; and that all 
wwrer/quantities expressed decimally may be represented by means 
of whole numoers and iml^ar fractions of sinnlar denominations. 

Thus, 24*387 = 24 + ^11 4 -1 Of) +1 000 > i\)d"to(j + ’nf(j^. 


331 . To convert a dedni il into xn equivalent vulc^ar fraction. 

RULK. Write down the given numbe** for the numerator (omit* 
ting the decimal point), and for the denominator »»rite i fodowed by 
as many ciphers as there are figures in the decimal part. 

£x. I. *327 = iWo J ’327 = r®o +1 g0 1 oVio “ vWo- 

£.t. 2. '0459 “ '*^459 ” t**o "h 100 *4 t 1 "j 

Ex. j. 13816 = YoW ; > 3 ' 8 i 6 =i 3 + V'o + *iio*+'ii/5tr 


In these instances, we see that the reduction to a rommon deno- 
minator, so tedious in vulgar fiactions, is entirely dispensed with, 
and the immediate compaiison of fraction.rl qualities is one of the 
great advantasres of the system. 

33 ?. Conversely^ evety vulgar fraction having 10, 100, 1000, 
ifec., lor its denominator, may be imined'ately reprejcnted by an 
equivalent decimal. 


Rule. Write down the numeiaior and by beginning at the 
figure on the rifiht hand, mark eff by the decim rl point as many 
figures as there are ciphers m the denominator. If the number of 
figures in the numerator be less than the number of ciphers in the 
denominator, prefix in the numerator the necessary number of ciphers. 

Ex. I. 5*243 ; for there are 3 o’s in the denominator. 

tf. ■■*5243 ; theie are 4 o’j in the denominator. 

j. j^^ojg'^’00243 I for there are 5 o*s in the denominator 
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fizamples ZCVII. 

1 . Express as decimals :— 

(i) Foar<tenths ; eighteen-hqpdredths ; six-thousandths. 

^2) Three and seven-tenths ; one and fifty-four hundredths. 

13) Twenty-four and seventy-nine thousandths ; one millionth. 

(4) Five-tenths, seven hundredths and nine thousandths. 

(5) Eight ten-thousandths ; seventy millionths ; five ten-millionths. 

(6) Three hundred and fifteen, eight thousandths and fifty millionths. 

2. Express the following decimals in words 

<0 ‘5 ; *35 ; ’326 ; I ; ‘oi ; *0001 ; 5*37 ; 0025. 

{2) ‘43268 ; *003405 ; ‘0000456 ; 98*7654321 ; ‘looooi. 

3. Transform the following decimals into vulgar fractions 

(1) ‘7 ; ‘71 ; *751 ; 1461 ; ‘03 ; ‘0037 ; ‘00057 ; ‘0000457. 

(2) 37 ; S2'*9 ; 475*913 ; 276*00483 ; 1475-2045709. 

6. Convert the following decimals into equivalent vulgar 
fractions in their lowest terms :— ^ 

(i) ‘5 ; *25 ; 75 ; *625 ; 1875 ; 2*56 ; ‘432 ; *00625 ; *222464. 
f2) 4*375 J *8125 ; 47*256^ 4*3*25 ; 1300085 ; *0006875- 
is ) *1015625 ; 1*075 ,* 3*01875 { 70046875 ; 13*0005859375- 

5 . Express as mixed numbers with the fractional parts in their 
lowest terms • 

(I) 5*2 ; 6*024 ; 41*015 i 7275 ; 9*4158 ; 307*251 ; 8*9125.^ 

<2) 376*275 j^97o*oooo4; 7321*0505; 23*067138671875. 

6 . Express the following as decimals :— 

^i) -ft > T^i» 15 » H » * f84 » Vo® » inSo- ^ 

* TtftfeSovJ t88oo » TVflliooo » ioo54oo'o J Wo*' 

(3) m ; ; to848uo ; imUh ; ; ^WoW^ 

(4) 16 tenths ; 75 hundredths ; 31 thousandths ; 4 ten-thousandths ; 

275 ten-thousandths ; 79 millionths ; 1001 ten-millionths ; 79 
hundred-millionths ; two hundred and sixty-one hundred- 
thousandths ; 328 billionths. 


333 . Ciphers anmexed to the right hand of a decimal fraction 
have no effect upon its value. 

Thus, • 37 -i®(?o»• 37 o-m«i^ J and so on ; 

as appears also from the consideration, that there are no thousandths, 
&c., in addition to the tenths and hundredths expressed by *37. 

834 . Hence an integer ‘or a whole number can he expressed as 
a dedmcd by writing cip^rs in the decimal part. 
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Thus, 317000*317+ i®® 4 'T 8 D + iiJ\iG=*3*7+o+o-Fo»3i7 ; 
3I7*»3>7*ooo. 


Again, 3172-31+1 ^®+i 85«3 * + tV 5 .* and 

3i72o»3i+/ff+,§®+T<fiso = 3i+A^ ; /. 3I72*3J720. 

335 - JSvet'jf cipher ajfixed to the left hand of a decimal fraction 
after the point diminishes its value tenfold. 

Thus, • 43 *iV<f ; •O 43 *t^ 0 (. 5 0043=^^,^^ ; &c. ; 
where each fraction is a tenth part of that which immediately 
precedes it ; and indeed this is evident from the circumstance of 
every figure being reduced one denomination lower by means of 
each cipher. 


338 . Hence, MultipUcaiion and Diznsion of a decimal by 10, 
100, 1000, &c,, are immediately effected, by shifting the decimal 
point one., tzoo, three., &c , places towards the ri^htand respective- 
Iv, adding ciphers, if necessary. 


Ex. I. 
Ex. 3. 


23-45 5 < 10*234 5 ; for 23 45 x 10 = VoV' x 234-5 

23-45 X 10000*234500 ; for 23 45 X 10000* X loooc 
*2345 X 100*234500. 


Ex. 3. 
Ex, 4. 


23-45+*0-2-345 ;for 23 - 45 -h^io* Xx'®“?8^d = 2'34!;. 

23-45+ 10000=-002345 ; for 2*3 45 +*oooo«VflV 

‘ 002345 - 


Examples xcvin. 

1. Multiply : — 

(1) -8 Stfpaiately by to. 100, 1000, 100000, 10000000. 

(2) -0053 separately by too, 10000, looooco, 100000000. 
:3) 13 0014 separately by jo, ioo, 1000, 10000, 1000000. 
(4) 8-003056 separately by too, 10000, 10000000. 

2 . Divide 

(1) -71 separately b^ 10, 100, 10000, loocooo. 

(2) 73 58 separately by 1000, 10000, 1000000, 10000000. 

(3) *007 separately by 100, 1000, 100000, a million. 

(4) *1 by too ; 001 by 10000 ; 5742*6 by 10000000. 


837 . The operation of Addition, Subtraction, Multiplication 
and Division of decimals are performed in the same way as in the 
case of whole numbers. Hence it is an advantage to use decimals 
in preference to vulgar fractions. 

m. ADDITION OF DECIMALS. 

338 . Rule. Place the numbers so that all the decimal points 
may be in the same vertical line, to ensure the combination of those 
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of the same denominations ; and add them together as in integers* 
taking care to place t e decimal point in the sum* immediately under 
those of the numbers proposed. 


Ex» Add together 25*61, 4*805, *0096, 653*27, 23 


25 61 
4*805 
*0096 

653*27 

23 * 

706*6946 


For 25*61+4*805+ *0096+653*27+23 

96 65327 ^ 

100 "** looo"^ 10000 100 ^ 

256100+ 48 050+96+6532700+230000 

10000 

706*6946. 


339 . Hence, decimals are said to be reduced to a common 
denominator when ciphers arc supplied so that there is the same 
number of decimal places in each. 


Examples XCIX. 


1 . Add together :— 

(1) '295y 3*o86, 12*87, *0051, 729*54, 7*419, 3*0256. 

(2) 3608*26, 360*826, 36*0826, 3*60826, *360826, *22314. 

(3> 36*053, *0079, *000952, tiy, 85*5803, *0000501. 

(4) 16, 12*2, 371057, *8241, 9*1, 1*235, 23*000358. 

-(5) 17*215, 3*0567, 009, 2*07195, 365, 5475. 

(6) 231*8, 45*001, 2*7169, 4567*21, *00087, 6*05. 

(7) 20*02, 576-89174, 1*0008159, *423564, 29, 7*21685. 

(8) 61, 3*16004, *0478, 21*805, 1*00006, 12*9871. 

(9) *00625, 30*698, 2*7535, 19*84, *1875, 8*096. 

[10) 100, *1, *01, *001, *0001, ooooi, *000001, *0000001. 

2 . Find the values of 

(1) 69*563 +1307’3345 +16*27+18 03 + 59*327+116*2491 + 3*0002. 
p(3) 15*063 + *002857+308*62+769-3276 + 58 739 1 27+*69325. 

(3) 77 3 + i 6 o- 6734 + 26-345 + 46 + 3 * i**^*” 7 *iS 4 + 0002+2343008 

+1*0000123 + 213*7 + 2*913+ 14-769+007871. 

(4) Rii59*2i7 + R387*6i + R7i*3i6+89i*2O4 + R74*03i. 

( 5 ) ;^ 573*‘62 + ;£ 830 i 7 + ;£ 92 *l 59 +;^ 30 ‘ 03 i + i: 99999 . 

(6) 1596*131 cwt. +702*021 cwt. +*170038 cwt.+3i9*7 cwt. + 5*93 cwt. 

(7) 97*316 yds. +1597*308 yds.+ 316*2917 yds.+ *03 yd.+ 159*1 yds. 

(8) 27 tenths+345 hundredths+17 thousandths+4256 millionths. 

IV. SUBTBACTION OF DECIMALS. 

310. Rule. Place the less number under the greater as in Ad< 
didon ||nifi|>ose ciphers to be supplied if necessary, in the upper line > 
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and the difference, found as in integers, will have as many decimal 
places as a^e contained in each, either expressed or understood. 

Ex, 7. Subtract 34*917 from 41*62. 


41‘62 
34*917 
6‘70' 


For 4. -62 - 34'9I7=4^ - 4»S»o-34917 

too lOOO lOOO 

■?i8§«6703. 


■ ' ■ w w ^ 

Ex, 3, Is ‘90437532 more nearly represented by '90438 or by 

•90437 ? 

•90438- *90437532* 00000468; *90437532- *90437- *00000532. 

/. -904 is nearer to '90437532 than ’90437 


Examples C. 

1 . Subtract 

(i) '3806 from '57031 ; 7*998 from i9'2oi ; 3 4796 from 56*036. 

''(2) 013096 from '13096 ; -21968 from 1026103 ; 6'90o86 from 7, 

(3) *99999 ^rom 9 ; ’00071961 from 03107 ; ’5968 from 1*11315. 

(4) 01 from 'I ; 0009 from *001 ; '672163 from i 29613. 

2 . F*ind the difference between :— 

(1) 27 903 and 054 ;i7295'o6 and 254*738 ; 35*08989 and s'SoSgSQ. 

(2) 2 057 and i’oo97 ; 3 025 and ’003025 ; *7053 and *6729 

5 0009 and 089898> i36'iS9and 136*0159 ; 13 and 590516. 

3. Find the values of :— 

(1) i5oo' 5--7I4'286 ; i5'903 —4*696843 ; 'oot-'oooot. 

(2) R45*2i-H38'793 ; H8 264-H6 03176 ; HS 7 i 02 i-R2'369684. 

f3'; ;^83'6-;483'479»6 ; ;C70'«51-.^15*8261 ; .^70’107-^69-89706 

(4) 6*4 mds. —’000064 md. ; 23'5 tons —’9876 ton ; i'44 ft.-'00144 ft- 

4 . What number subtracted from 13*007 leaves 3*594 ? 

5 . What niiiTibjRi added to 13*265 makes up 100*0008 ? 

6 . Simplify : - 

Ml) 5-3*22 + 2 * 333 - 1*4444 '2*194+15*367-10C09-11-25+5*8, 

(2) 227*9-(42oOr5 + 27-29i)+865*2i-1*057. 

(3) i7*o73 + t* 359 t-to* 84 -(iro 3796 - 15’8 + 6 * 9 ). 

(4) 105*09-211*748-21* 1748-15*73241+670*6-*0053. 

7. Find the complement of 7781513 ; *000456 ; 98*654321 ; 

9542*425 ; 998*899 ; and *00001. (See Art. 58,) ’ 

8. Whether is 3*14^5926535 more accurately represented by 
3*1415926 or by 3*1415927 ? 

9. Express in the decimal notation, the value of 80625-6*04 

- 00375-*-109236-18^^8. , 
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V. MULTIPLICATION OF DECIMALS. 


341 . Rule. Multiply together the numbers proposed as'if 
they were integers ; and the product will contain as many places of 
decimals, ms there are decimal places in the multiplicand and multi¬ 
plier together. If there are not figures enough, prefix the necessary 
number of ciphers. 


Ex, /. Multiply '627 by 1*59. 

*627 'The number of decimal places in the multiplicand and 
I'59 multiplier is 3 and 2 respectively; therefore the number 
5643 in the product is 3-1-2 *8:5. 

3135 the required product =*•^99693. 

627 __627 I59_ 99693 


99693 


627 

For 627 X i'59= — - X 

1000 100 


100000 


•99693. 


Ex, 

7'5 

000084 

3 ^ 

600 

6300 


2. Multiply'7'5 by '000084. 

The number of decimal places in the multiplicand and 
multiplier is i and 6 le^-pectively ; therefore the number 
in the product is i+6*^7. But there are only 4 figures 
in the product ; therefore prefix 3 ciphers. 

/, the product =5*0006300■»'00065, 


Examples Cl. 

1. Multiply :-~ 

(i; -718 by *57 ; »6*8 by '0024 ; 144 by ‘o525 ; 12*5 by *062216. 

S(2) 270 56 by -37025 ; *00579 !>y 3796*8 ; 36*2185 by *229. 

(3) 421*619 by *547 ; 34*6875 by 119-808 ; *007853 by *00476 

(4) 384*759375 by *00032 ; *00082175 by 2*38645 ; *002 by *0004. 
y (5) *0000051472 by *0625 ; 948-7096 by *007089 ; 170*71 by *0325. 

(6) *00015625 by 8*192 ; *00025 by *0000625 ; *00711858 by *00024, 

2 . Find the values of 

(1) 3*51 X *075 ? *0167 X *008448 ; *354178 X *005 ; 312x2*0001. 

(2) 3*005x40*23 ; I *279 X 0008787 ; 35*04 X *0008x5*25. 

%f3) -275x2*75x27*51 3'24 X'0028X2*9375 ; ii^oj^^c iiox *1102. 

(4) 1*02 X 102X10*2 X *102 ; 5*107 X *05107 K *05 X7oo.^i^' 

(5) -4 X *05 X•oo6x *0007 X 800000 ; *004 x *04 x *4 x *0004 x 40000. 

(6) -oi X *001 X *0001 X *00001 X looooo; *845 x 0017 x7*4 x *09x loooa 

3 . Find the values of ;— 

(1) 7’94 X 2*638 + 32*56 X *00457- *007853 X *00476-*000076 X 18*9. 

(2) 592*9 x6t-6 X *0064+1562*5 X *0625 X 2*5 -45*08 X 64*4 X *092. 
(3H37*i-»9*o8)x-703 ; 37-1 - 19*08 x *703 ; (*05)*+(*o25l*+*00025. 
( 4 )"(25*894)*! (•888)*-(*8oo8;*; ( 3 * 025 )*-3*025 X *003025. 
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4 . Multiply 325 tenths by 547 miUionths : 128 thousandths by 
7&125 ten maiionths. 


VI. DIVISION OF DECIMALS. 


342 . When the diviior is an integer. 

Rule. Divide, as if dividend and divisor were whole numbers ; 
and when, in the process of division, the decimal point of the divid¬ 
end is arrived at, place a decimal point in the quotient. If the 
division do not terminate with the last digit of the dividend, annex 
ciphers to the dividend and continue the operation until It terminates 
or the required number of decimal places in the quotient is obtained. 


Ex. Divide 187 5 by 25 ; 1770*89 by 4735 and 3217 by 625. 


(I) 25)i87-5(7*5 (2) 4735'*77o*89o(*374 


175 14205 

125 35039 

33145 

18940 

/. the quotient = 7 5. 18940 


the quotient«a ' 374. 

(i) For 187 5-*-25 

* 75 X*“I 4*7 5 - 


(3) 625)3217*0000(5*1472 

3125 

920 

625 

2950 

2500 

4500 

1375 , 

1250 

1250 

/, the quotientas 5*1472. 


343 . When the divisor does not exceed 20, or when it can 
easily be separated into factors none of which exceeds 20, the division 
should be performed by the method of abort division. 


Ex. 

(0 


Divide 56^787 by y, 
12) 5678700 

4 73225 Ans. 


and 1*21968 by 693. 

(2) 7) 1*21968 

693* 9 ) 17424 
. 11) 01936 

:goi76 Ans. 


844 . When the divisor is a decimal. 

Rule. Make the divisor a whole number by reinoviQ|r it! 
decimal point altogether, and shift the decimal point of the divid 
end as many places to the right as there were deamal figures in th< 
divisor, annexing for this purpose ciphers, if necessary, to tin 
dividend. Then, divide as if the terms were integess s in tb 
quotient, count off as many decimal places from the right asfitliere an 
In the altered dividend, prefixing ciphers, if necessary. 
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Ex. Divide 10*836 by 5*16 ; *1875 by 2*5 and 62*5 by *025. 


5*16)10*836 

<2) 2 * 5 )*i 875 

(3) *025)62*5 

516)1083 6(2*1 

25)1 875(075 

25)62500(2500 

1032 

> 7 J_ 

5 ^ 

516 

125 

I2S 

5*6 

”5 

H 5 

the quotient —2*1. 

/, the quotient —*075. 

/, the quotient—2500. 


315 . In the course of the division, if there be any remainder 
after the last figure from the altered dividend has been brought down, 
add ciphers to the right of the dividend, and proceed as in Art. 342. 

Ex, Divide *01029 by 1 ‘68. 

1*68 ) 01029 Here the altered dividend bas 3 decimal 

168)1*029000(6125 figures, and we have added to it 3 ciphers ; 
1008 therefore in the quotient, we must count 

2T0 off 6 decimal places. 

168 /, the quotient ** *006125. 

'420 For * 01029 ^i*68=Ti8g^|c + igg=SWxirfoo 
336 «i6^ X ^i^jjS5!(6+TVyb) ^ rn'oo 

540 3B 5 - 13 .? „ >006125. 

840 1000 


346 . In this case also the method of abort diTiaion can 
advantageously be employed when the divisor has been made an 
nteger, as in Art. 343. 

Ex. Divide 90*65 by *049, and 171‘99 by 27*3 
(i) -04990*65 f2) 27*31*71*99 


49 


[7)90650 

1 

17)12950 

1850 Ans. 

273 j 


[ 3; »7*9*< 

{ 71 573 ‘ 

1 *3) 8n 


9 
3 
9 

tl 


A ns. 


347. If the division do not terminate, the quotient may be 
required to a given number of decimal places, as in the following 
examples. 

Ex. Divide *02 by i*7 J i by *013 and i by *007, each to 5 places 
of decimals. 

1 7 )*o 2 (2) *01 3)1*000 . (3) *007 )* *000 

1 7)*20000 1000 00000 7 ) 1000-00000 

•01176 ... < 4 «J. 76^2307.. 142’8S71 4....*4«J. 

348 . An integral divisor ending with ciphers may be deprived 

of the ciphers, if we remove the decimal point of the dividend one 
place /b for every cipher withdrawn. 

Tii^ 78-f-6o»*o78-l>6 ; ‘yS-f-boo-•00784*6, and so on. 
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Ex. Divide 1*5625 by 25000, and 7 by 796*3 to 5 places of 
decimals. 

(1) 25000)115625_ (2) 796‘3'7;o_ 

j 5) 0015625 7963)70 ooooo(- 00879. Ans. 

^(5;'<^3i25 63704 ■ 

•0000625 Ans. 62960 

-- ^ 5J_74L 

721^ 

71667 

3 « 9 . In the above divisions, it should be very carefully noticed 
that for each digit in the decimal part of the dividend there is a digit 
in the decimal part of the quotient. 

Bxamples ClI- 

1 Divide ;— 

<i) 783 5 separately by 5, 25, 125, 625 and 6250. 

(2) 773*682 separately by 6, 13, 78, 169, 507 and 1014. 

(3) '00750116 separately by 677, 1354, 2708 and 10832. 

* 4) 35'9424 by 7*02 ^•27883l by *653 ; 11-444495 6y 4*735-' 

(5) 1-68 by '024 ; 971*7 by *123 ; 142*025 by *0437 ; 84-375 by *00375. 

-020872522 by *08635,^ -0020925 by 000864 ; *39538 by 5300.^ 
v7) *1 by 'oi ; *01001 by *001; 92*7 by *06 ; 99 by 0009 ; -ooi by -ooot. 
(8) 9864-1698175 by 35*0645 24*59993 6y 3*94*87. 

'19) 1*365 separately by 1*25, 12 5, *00125 and 12500. 

(10) 7*835 separately by *5, 25, 12 5, 6*25, *625, 0625 and 625000. 

(11) -0003738028 by *0476 ; *0064096 by 2*003 ; 614 50824 by *0010201. 

(12) 2 and 22 hundredths by 74 ten-thousandths. 

2. Find the v*alues of (to 5 places of decimals) 

(1) 3-I"*876 ; *0257+ 00411" 325*46-*--0187 ; *0719+27-53.^ 

(2) *5+7619*342 ; 11*121-1-3*4571 *, 16*1-1-63572*45 ; 25+19. 

(3) '046+*00762089 ; *321650035216 ; 314159 26+*008597. 

3 Find the quotient, by short divisio% of ■ 

(1) 3*6288 separately by *3, *7, *9» 6*3, 12*6, *189 and *024. 

(2) *0255 separately by *03, *005, 3*4, 60, *0102 and 2*55. 

4. Divide, by short division^ to 5 places of decimals ;— 

009384 separately by 7» ’07» ‘oo7» *’8, ’0018 and 00063. 

'"(2) 5798^2*6966 by *00000076 ; 346*72361 by ‘OQOt$« , 

^5. Find the values of 

(IT .01385 k 6| ‘399 * 'oo7*l“*ooooi9 x *0039-1-13377- 
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T^) (3*124+1‘25) X (2*237- 026)Hi-*0003 ; 72^5)*X 2*24-*"*0041. 

.(3) 3833336(8*99 X 20*8); 'cxxj78^*ocx> 5 —•ocx)075-n5.«*» ^ 

k(4) 206*59-*- *872 X *001 to 5 places ,^5*8402+3*689-1-672*4 to 6 places. 

VII. REDUCTION OF FRiTOTIONS TO DECIMALS. 

350 . To reduce a vulgar fraction to a decimal. 

Rule. Reduce the fraction to its lowest terms ; then divide the 
numerator with as many ciphers annexed to the right of it, as may 
be deemed necessary, by the denominator ; and the quotient com¬ 
prising as many decimal places (counting from the right) as there 
arc ciphers annexed, will be the decimal required. 

Ex. I. Reduce and 4^1; to decimals. 

(1) 8)3*000 (2) 100)1-o _ (3) ( s)7p 

*375 T 2 c 1 5 ) 1*4 

/. decimal■ * 375 - ^ns. \ g) •00125000 I 5t *28 

•00015625 056 


decimal»*00015625. Ans 


( 3 ) { S)7p 

“ !2si 5)''4 

5000 { 5» J28 

5625 ‘ 056 

decimal —4 056. An? 


Foi H 


H A -f 4I. - iHi + 

A + 2^** Atin ■■ A +1 Sff "F 5 J0 A+1 So + 

A+iSn'l'TtAn** AVo*" 375* 

Similarly the other two can be explained. 

Ex. Convert 5»Sc+75 of of 7| into a decimal. 

( _ ‘75 of of 7i»*75 of IJ of y 


640 i ^t:5ooo__ -. 75 X 9 - 6 - 75 - 

I 8 ) *0625000 the reqd. decimal—5*0078125+6*75 

V *0078125 =g ii 7578125. 

Ex. s. Find the value of x r2^ 

0071x2*1x029 

Since ^^9tX2204 ^ . There are 8 decimal places in the 
71X 21 X 29 numerator and 8 in the denominator, 

• '01491X 2*204 . lit* quotient is an integer. 

* * 'OO71 X 2*1 X 

351 . In some cases if the division do not terminate, neither 
is the corresponding decimalyfiv/ViT, and the vulgar fraction is ex¬ 
pressed only approximately by the decimal fraction thus found ; five 
or six figures are generally sufficient for all practical, purposes, but 
the approximation t\.ll be nearer, the further the division is conti- 
puedy inasiuach as by every succeeding step of the operation a 
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decimal fraction of an .inferior denomination is added to the value 
already obtained. 

Ex. Express as a decimal^ as far as the sixth place. 

\ii) 7'5oooooo the decimal reqd.aa *681818. 

'6818181...... 

Hote. The following results are useful, and should be verified 
and remembered 


i «-25 ; 4“-5; 1*75 ; 1=125; f-'375 ; 

§*•625; 5= 875; TW- 0625 ; i*'2; TftE“ 03 * 25 . 

Examples Cl Cl. 

1 . Reduce to decimals ; ~ 

(1) I ; i ; I; ^ \ » t«Bo ; ilx » tVa* 

( 2 ) %klsn ; » Y«V ; 3iV ; 4A » 6 x 1^5 ; 7iYir* 

" ^3) i ; iiff ; Hits ; ; 7«i^ro » 3«1’s* ; 4 t/i*2s- 

2 . Convert into decimals :— 

(1) of nir /sV of 44 of 54 ; 3I of af; S+S+*^o*l- 3 V 

V{ 2 ) ^i: 2 X . « 7 i 

loi ’62^^^74 046875 ’ 125 ’ 

(3) »7i1i+2St+6M + *3i^* + 20fDYoa 3t of if}?* 

\ (4) 1*26 of 66|+5| of 1*0375 ; 3I of *003-* *0011 of 7^-^ 

3. Express as decim^s, as far as the sixth decimal place ;— 

i VI i A ; i'll i 2II Ig,*, ;W,V 711. 

4 . Arrange in order of magnitude, by reducing to decimals ;— 

(*) S» i* (®') A» iV* I* O' i^» t' O) ft fi St i’ 

5. Simplify the following :<~ 

(I) *003125 X *48 *0075x2*1 V . 4’2 SSX*oo6 4 

' ^ *0000125 ^ ^ 0175 *00032 

. (4) 2004x3-375 . *0295X 001 52 1*18X3*04 

4X*i 67 * 3*04x1*18 ' ' M32X 2 * 95 X*00125* 

*^( 7 ) 3*25 - 2*765 + 3*125 X 8- •6o7095+*027. 

^ (8) ?!;?+ / 5 - 634 X - 0057 +!^* . 


1*18X3^4 


22*4 .250 1*2 / ^ . 4*2325 

* 55 ^ » 5-634X *0057 + ^1^ 


*3 9424 

5632 • 


mi a G,, m: and c. h. of decib^als. 

852. To find Me 6^. C ^f. a/nf C AT. t>ocima}s. 

RUI.E4 Make the same number of decimal places in each ot 
the numbers (Art 339) ; find their o, c. M, or X** C. if. 4 $ if*they 
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were integers, and then mark off the said number of decimal places 
in the result, prefixing ciphers, if necessary. 

Ex^ Find the G. c. M. and the L. c. M. of r6, *24 and 14 
Here, the numbers are equivalent to i'6o, *24 and 1400, 

The G. c. M. of 160, 24 and I400«8 ; their L. C. M.«» 16800. 
the G. c. M. reqd.»*o8 ; and the L. c, M. reqd.«Bi68*oo«»i68. 

Examples CIV. 

]. Find the G. c. M. of :— 

'’fr) 1353 6 and 231-48. (2) 4-2237 and 755*82. (3) 36*795 and 57*98.^ 

(4) 376*1034 and io8r. (5^*14, i*8 and -024. (6) 009, 1-8 and '24. 

^ (7) 2*4, *48, *64 and 1-92. (8) -016, *0024, 4*8 and 74- 

2 . Find the L. c. m. of ;— 

*^<0 i* 5 i 3Si *063 and 7-2. ^(2) 6 3, *12, *084 and -0014. 

^(3) 2 * 4 , *39 and 3 * 76 . " ^ (4) *312, ’0124, 3*41 and 37-2. 

(5) 4*2237 and 755*82. (6) 1-36652 and 246*8642. 

IX. REtUBRING DECIMALS. 

353 . In the conversion of a vulgar fraction Into a decimal, 
we find that the division performed according to the Rule laid down 
in Art. 350 terminates in some cases and does not terminate in 
others. Thus, §«-625, and here the division terminates ; but — 

-272727.. and in this case the division does not terminate and 

can be extended to an unlimited length. The former is called a 
terminating or finite 'decimal, and the latter a non*terminat- 
ing decimal. 

351 . It has already been shewn in Art. 331 that to reduce a 
vulgar fraction in its lowest terms to a decimal is the same as re¬ 
ducing it to an equivalent one having 10 or some power of 10 for 
its denominator. Thus, it follows that no vulgar fraction can be 
reduced to a terminating decimal, unless it can be expressed as one 
having 10 or some power of 10 for its denominator. Now, no 
number can, by muii^plication, be made a power of 10, unless 
it be composed of prime factors, each of which is 2 or 5. Hence, 
to find whether a vulgar fraction can be expressed as a terminating 
decimal or not, we have the following Rule. 

Rule. Reduce the given vult^ar fraction to its lowest terms^ 
and resolve its denominator into its prime factors ; if these prime 
factors be only 2 and it can be expfessed as an exact or terminating 
decimal ; otherwise, it cannot. 

Ex> /. Can ^ and tlln be expressed as a terminating decimal ? 
(]) Yes ; /or 50*2 x 5x5, and involves factors of 2 and 5 only. 

<2) Yes j for 1250W2 X 5*, and involves factors of 2 and 5 only. 
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Ex, 2. Can |f f be expressed as a finite decimal ? 

No ; for 576»2®x 3*, and involves other factors than 2 and 5. 

Examples CV. 

1. Which of the following fractions can be expressed as finite 
or terminating decimals :— 

i if > i^s : H i i il i 1I/3 » zVc * sVo * til i llfff* 

2 . Write down those numbers between i and 25, of which if 
any one be the denominator of a fraction in its lowest terms, that 
fraction can be reduced to a terminating decimal. 

856 . Jn Tion-ierminating decimals the figures of the quotient 
must recur over and over again. 

Take the fraction To reduce it to a decimal, we annex ciphers 
to 5 and divide by 7. Since the division does not terminate, we 
cannot have the lemainder o, and the only possible remainders that 
3:an arise are 1, 2, 3, 4, 5, and 6 and consequently after six stefs at 
.most (after as many divisions at least aa there are units in the deno> 
mtnator) we must come to the given numerator or to one of the 
remainders that has occurred before, and therefore from that point 
we must have a recurrence of the remaimders, and therefore of the 
quotient figures in the same order over and over again. Thus, 


7)5-o;7I4285 


49 



Here, aftei 6 figures, we get 5 for 

10 

20 

40 

remainder, and therefote 

the whole 

7 

14 

35 

process will recur again 

from the 

30 

60 

’5 

beginning. 


2 S 

56 


f«* 7 i 42857 i 42857 i 42 - 



356 . When, beginning from a certain point in the decimal 
part of a number, the figures repeat themselves indefinitely and in 
the same order, the number is called a reCTirrillf, CirCUl&tilLg, 
repeating or periodic decimal ; and the whole set of figures 
which recurs constantly in the same order is called the period or 
repetend. 

357. The period is termed a simple or a compound tepetend 
according as it consists of one or more figures ; and the extent of the 
period is denoted by means of dots (*) placed over first and last 
of the figures which compose it. 

Thus, f•2•6666. -2-^; and jfr-*i 35*35 .“'bl* 

So, •§ 7 “* 5757 S 7 ... ; *624■**024024024... ; *356■••3262626... 

The several periods in the above arc 6, 135, 57, 024 and 26. 

858. Recurring Decimals are either Pure or Mixed. 

(i) A pore oircolatiog deoiioal is one which recurs from the 
first figure of the decimal part» as, *J, *d7f. 
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(ii) A mixed circulating decimal is one which recurs after some 
figures and thus consists of a non-recum’ng and a recurring^ 
part ; as, ’17, *24^$. 

% 9 . A vulgar fraction in its lowest terms, whose denominator 
contains neither of the prime factors 2 and 5, produces ^.fiure circu- 
laiing decimal^ whereas one, whose denominator contains 2 or $ 
and one or more other prime factors, produces a mixed circulating 
decimal. 


Thus, - 142857 » ^' 

’3 7 ^ 22 2x11 

Ex, /. Convert { and into decimals. 


• 3 * 


it. 


(1) 3 ' 712 - 3 ... 

10 

9 

i 

(2) 27)40/148.,. 

27 

130 

t o8 

220 

2|6 


Here, a repetition of i in the remainder 
gives a repetition of the figure 3 in the 
quotient. 

The figure 4 occurs again in the re- 
■ mainder after 3 steps, therefore the digits 
I, 4 and 8 must recur in the quotient. 


• 4 

• • 


‘i 4 $. 


For J«2J»2 + J8*2+ j^“ 2+"^•»2 + T% + l?t »*“2 + -flj + aMb 

IP 

“2+1% ++ j-^‘*2+T[% + T[§0 + j|^g«2’33,., 


Similarly, the second can be explained. 

Ex, 2, Reduce ^ to a decimal. 

36)5o(*I38... 

36 Here, the remainder 32 which occurred after 

the second step occurs again in the third, and 
108 therefore the figure 8 will recur in the quotient. 

288 /. 

32 

Examples CVI. 


Reduce to recurring decimals :— 

»• » i A ! M ! W ! Jrf V i n i ? 114! A i 9il- 
‘ A A i A. 3fl i 4U jjIiVt i $m- 
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3- ,h ; W i !SI: m ; ill; itt; tSlfVfS}- 
4. Jill, itjji; m; ni 


360 . (i) In a given recuning decimal, the period may be sup¬ 
posed to begin at any .point we please after the first repeating figure. 

Thus, 1 5* 4 5387387. •. ~ 15 ’ 45 387 * 15 *4 53S7S 15 ‘ 45 387 3 ^ ** &c- 

(ii) Sometimes the period is made to commence in the integral part. 

Thus, 64-2§«»64’254«'64•2§42*:&c. 

(iii) The number of digits in the period may be repeated as often as 

we please without altering the value of the decimal. 

Thus, 8*54«?as8’54644's»8-546464(5s»&c. 

(iv) In the conversion of a fraction to a recurring decimal, we may 

often shorten the work by expressing the remainder at some 
step as a 'fraction. Thus, 

4*-i 42^ ; /. S«-i 42 '^ x 6 = -8574 ; and •1428574''*'142857. 

361 . When recurring decimals have the same number of non¬ 
recurring figures and also the same number of recurring figures, they 
are said to be similar. 

Thus, *34258 and 6*J7^63 are similar recurring decimals. 

362. All recurring decimals can be made similar. 

Rule. Extend each decimal as far as the farthest non¬ 
recurring figure in any of them ; then find the l. c. m. of the 
numbers of figures in each period, and extend e:)ch period so many 
• places further. 


Ex. Make 4*238, *1234 and 54*0'3 similar. 

4*238 B 4'23:§8SSS8 Here, we see that the first term 

largest number of non- 
1234 I2j34 34 recurring figures, /. e.^ 2 figures. 

54 023 « 54*^21323332 So extend each decimal 2 places. 

The periods which consist of i, 3, 2 figures respectively, are 
then extended 6 places, for 6 is the l. C. m. of i, 2 and 3. 


Examples CVII. 

1 . In the following recurring decimals begin the period at the 
fifth decimal place :— 

3 *a 5 i 4*7 ; 290*0^ ; *3^ j 2 i*i 4 i ‘oJs2 ; 7 o 6 | ; *04^! ; 3*4|, 

2. Extend *57, 2*34 and *o 64 § so that they may have the same 
number of figures in the period. 

2. Extend 'lij, 'lisi and *1234 so that they may have the 
same number of recurring figures. 
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4. Convert the following vulgar fractions into recurring deci¬ 
mals by the method of Art. 360 (iv) ;— 

H • A » * ^5 5 A" * A * 18* 

5 . Make the following recurring decimals similar :— 

(I) 3-07^, 9-245, -261. (2) •§, -87, *§ 7 ^. 

^(3) ' 4 M, *035^» 6-ioi3. (4) -5507, -04(53, 1-413, 706$. 

( 5 ) 7 S 54 » '§ 9 , I 4 ' 57 , ‘0041. (6) 9 7oi2, 4-40^, 10-8492137, *21865 


36 a To find the vulgar fraction which shall be equivalent to 
a pure recurring decimal. 

RULB. Make the period the numerator of a fraction whose 
denominator shall consist of as many nines as there are figures in 
the said period : and this reduced to its simplest terms will be the 
vulgar fraction required. 

Ex. Convert *^ and * 9(5 into equivalent vulgar fiactions in their 
lowest terms. 

(I) (2) 

Proof. For the sake of conciseness, let x and y represent their 
values respectively ; then, ,we shall have 

'6666... ym -9696... 

JO times ara»6-6666... /, J00 tinjes 96*9696... 

whence, subtracting in each case, the former from the latter, we 
obtain 

9 times jr=»6, | 99 times ^**96, 

and/, 1 and y‘^U-U’ 

361 . To find the vulgar fraction which shall reptesent the 
value of a mixed recurring decimal 

Rule. Make the non-recurring and the recurring parts taken 
together.^ diminished by the non-recurring part alone, the numerator 
of a fraction whose denominator shall consist of as many nines as 
there are recurring figures, followed by as many ciphers as there are 
non-recurring figures ; and this reduced to its lowest terms will be 
the vulgar fraction required. 

'Ex. Convert *27, *2457 and -oiijfi into equivalent vulgar frac¬ 
tions in their lowest terms. 


(i) *27 


2 7—2 

'90 


15 , 

90 


5 

18 ' 


(2) •245f»"‘^57-24^ ^33^ 8 m 
9900 9900 3300 


(3) •oiijd- 


1136—11 

99000 


1125 I 
99000 88 ‘ 


Proof. For the sake of conciseness, suppose jr and y to repre¬ 
sent the values of (i) and (2) respectively ; then, we shall have 
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jr— ’27777. 

i(xr— 2’7777 . 

iocMf—277777 . 


-2457575757. 

ioqy« 24 57575757 . 

loooq;^-. 2457 575757. 


whence, subtracting the second line from the third in each case, 
we find 


9c»f—27—2*25, 9900;'= 2457 *■24*-2433, 

• i I • 2457 - 2 4 ^ ^433^ 

365. The above method is also applicable if there should be 
some integral fii^ures in the decimal, but the equivalent vulgar frac¬ 
tion is improper. If it is required as mixed number, we may either 
reduce this to mixed number or apply the method given below and 
thus obtain it at once in that form. 

Ex. Express 2*27 and 4*583 as vulgar fiactions. 


, . 7 . 7.1 

(l) 2*i7~- - -ri 

99 


22s 

99 


?.5. 

11 


II 


• 27 ^ 

or 2*27 = 2-*•’27 •■2 + ^~»2~~ 

(2) 4*5S5=4i83_-_45^ 4538^ ^^. 289 
990 990 495 ^495 

or 4*5S3»4-f* 583 = 4-1*5^^'" • 

;9o ^ 990 495 


366 It follows from the Rule that*9=^«»i ; ■O9»*^o = ^«= *i 
Similarly, •o69»‘07 ; ‘0259»'026. Hence, whenever *9 occurs at the 
end of a decimal, it should be omitted, and the preceding figure 
increased by 1. 

367. The following equivalent forms with their converses 
should be verified and committed to memory 


»“‘3 ; ; ,^=“'83 ; J«*i ; ,\=-'6g. 

^ = •142857 ; S«* 2857 I 4 ; f = ’ 42857 i ; ^--571428 ; 
7I428§ ; ^*-857143. I 


Also i»a= 076923 ; i«8»’230769 ; 

1^3“ 307692; '^92307 ; 

I§ = 769236 ; is*=-923076. 

Students should carefully notice the decimals 
equivalent to vulgar fractions with denoinin it jrs 7 
and 13. All are pure circulating decimals, and 
the same diwits 142857,076923 and 153846 occur 
in all respectively. Now, it these digits be placed 
round a circle, and read off, beginning with i, 2, 4, 
5, 7, 8 ; o. 2, 3, 6, 7, 9 and i, 3, 4. S. 6; 8, in turn, 
with the 6ther digits in order as they stand round 
the circle, decimals equivalent respectively to 

f» fi f » Vki !§> H A* A» T*S» 

/h, a, H. will be obtained. 
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Ex. Express '382142857 as a vulgar fraction. 

■ 382442857 - 

4 j ■» j jQQQ ‘jooo zSo 

Examples CVIII. 

1 . Convert the following recurring decimaU into vulgar frac¬ 
tions in (heir lowest terms :— 

(1) *1 ; *627 ; '§34 ; 4263 j *56 ; -259 ; 7227 ; '^20268. 

(2) '3^21 i *47543 ; "ol ; ’0049I i ; •541^- 

^3) 0432 ; 2I'964§ ; *6761904 ; '008497133 ; ‘8113^ ; •444ioS, 

(4) *241254 ; i'o42857i j 26428571 ;^3^643 oiS ; 13'94230769> 

5) 6769236 ; 50-230769 ; 4-15676923 j’^oi 2345679 ; *27§46i55. 

2 . Express the following as finite decimals :— 

■09; 4'369‘; ^4579 ) i5‘89 r'37899 ; 59*999 ;'*oo9. 

3 - Required the least numbers of which'476190 is the lecur- 
ring quotient ; and find the error in the corresponding fraction when 
‘47619 is taken to represent it. 

a Ti » 1 i ‘2 *3 *4 *5 '7 ‘9 

4. Prove that -■«—=-*:!—= -a* ss - *s 

9123456789 

• S. ^9. 

- „ * ’45 *54 03 -72 *81 -go 

5. Prove that ' ■= « » — . 

11 5 6 7 8 9 10 


X. ADDITION OF RECURRING DECIMALS. 


368 . To find the accurate sum of several recurring- decimals. 

Rule. Write down the decimals under one another making 
them all similar (Art. 362), and afterwards extend iwo places more to 
make sure that we are carrying the correct figure to the last place of 
the second extension. Add in the usual way. Then in the sum the 
first extension will give the and the second the 

recurring part. 

Ex. Add together 32’oioii, 76 0914, 5 137 5 , 98-863. 

32 01 011 loi 110111 01 Here, the greatest number of non-recur- 

76-09149149149149 14 i^ing figures is 2 ; so extend each decimal 

5*13 753753753753 75 2 places. The periods, consist of 4, 3, 

98 86 333333333333 33 1 figures, of which the L. C. M. is I 3 ; so 

21210 2472^7246^47 «ach to 12 places, aod two places 

- l iiiS .. more to ensure accuracy of the lastligure 

retained. In the sum, lo is Ihe 6oii*rQCur> 
ring part and 247337346347 is the recurring part 

> 388. To find ihetum of severed recurring decimak^pproximeUely 
to a given number of decimal places. 



SUBTRACTION OF RECURRING DECIMALS. 



Rule. Set down the dec’mals under one another repeating the 
period of each a or 3 places more than what is required in the sum. 
Then add in the usual way, taking care that the last figure retained 
be increased by i, if the succeeding figure be 5, or greater than 5. 

J^x. Find the sum of i 3 ‘§, 2 o 2 §, lit ooo4, 3 :* 14 !$$, and 2*624 
afiProximttely correct to 6 decimal places. 


*3-555555155 
2*025252 52 

111 '000444 44 
3-14159* 59 
2*0240 2402 
I3r746868ri2 


Here, by carrying out the decimals to 8 places, 
we ensure the accuracy of the first 6 places. Also 
in the sum, as we stop at 8 and the succeeding 
figure is i, we need not increase 8 by 1. 


Examples CIX. 


1. Add tOKether accurately 

(i/4*6 + *2|i + ‘o2|i4 ; '4187+'306+155 ; 2 ooi+ i§i8+'§. 

(2) ’''i6i + *243«S3 + *i256+45'29 \ 3090+‘467*+ 35’*3+76'5- 

(3) 27*64235+ 9*2642637+5-4925+ I'49^ +'^03306. 

(4) 4 00356+ *08388994 + 36*1612+1*006.• 

(5) 3 *4*6+8 25i42857+*034+23*257^35*l*5’45637. 

2 , Find the values (app. correct to 7 places of decimals) of 

(1) 7*90+*34*6+3*245+1*6 ; 6*l27 + 3*6oi +rojij+fi. 

(2) 45‘6701+ 4**209+513*3!7+6*7493+ 4*4567. 

(3) 7395 + 7* 3+*6*2S4 +*62*7354+18-29+*'6+3*97. 

(4) - * 38 + -142857 + 2 4i8+2 06 + 42*63+-008497 * 33- 


Xi. SUBTRACTION OF RECURRING DECIMALS. 


370. The Rules given for Addition are also applicable in the 
Subtraction of recurring decimals. 

Ex. /. Subtract 5*98765 from 28 * 035471 . 

28*0354717171171 Here, the periods have 3 and 3 figures ; 

5*9876 576576157 their l. c. m. is 6 j therefore the recurring 
22 0478 140595 difference contains 6 figures. 

Ex. X. Find (i) the difference of 2*02341 and *626 
cortect to 6 decimal places ; (2) the complement of *6t4aE|^. 

■(ij. 3-023413I413 (a) * 

♦6 28888 888 

*‘*39452415*5 


0000000 00 
* 6142857 14 
’38171 4*116 


• • 


difference » i*304S8S» 


.*• complement^ * •j^S7i4.^ 


]8 
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Examples CX. 

1. Find the accurate difference of :— 

(1) 17-2163“ 13*4 ^. (2) •3o6S4’' ’2346. (3) •36§oI- 249! 

. (4) 15-623“ 11-2^ (5) 365-27321-(6) 25-47-16-8578* 

(7) 6-734i§“30726. (8) •7I428 §---ooii 36. (9) 7-3214-1 2of. 

2. Find the values (app. correct to 6 places of decimals) of 

(i) -64- 00769238. (2) 78-3! -19*684. (3) 142*345-109*32. 

- (4) 314-290$“ 180-4161 (5)52-86-8-3723$. (6; 3-8564-3*0387. . 

3. Find the complements of *04563 ; -0789 ; 25 6450376. 
i. Find the values of :— 

(4) 5-7895-2’368 + i7*s4-i-‘2io5- 12-9761 “3-21$. 

^3) i4-8976“27-3i56—49*81 +15*763 + 183 + 216$. 

(3) 18*7136—5 87 + i6ro23$ + 2i“ 8-004. 

7 5+«2*36-59-7365+9 oo 28-6 i2$7-207i. 


XII. MULTIPLICATION OF RECURRING DECIMALS. 


371 . To multiply a recurring decimal by an integer or by a 
terminating decimal. 

Rule. Proceed in the usual way, extending the decimal 2 or 3 
places beyond the end of the period, in order to ensure the correct¬ 
ness of the last digit retained, and in the product point off as many 
decimal places as there are decimal places in both the multiplicaud 
and multiplier. The product will also be a recurring decimal of the 
same kind as the multiplicand, *. e , with a period containing the 
same number of digits. 


Ex. z. 

<0 3783459] 
264*84516! 


Multiply 37*83459 and 7, and 37 8236 by n. 

459 (2) 37-8236136 

11 { 

416-05 9$*** 416-06. 


(Art 366) 


Ex. 2. Multiply 6-391782$ by 6-924. 
6*39i782$l9i7 


6-924 


2S5671303I671 


1278356518 

57526043326 

383506955506 

44 25676266^1 


356 

1043 

955 

1025 Ans. 


25567130! 

12783565I 
575^60433 

383$0695$ 

37 ’ 4 . To multiply one recurring de.imal by another. 

Rule* Convert the given decimals into equivalent vulgat 
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fractions, and multiply as in Art. 270. Thtn reduce the resulting 
fraction to a decimal. 


Ex, Multiply ‘089 by ‘02§. 

g*M ^ 9 ‘~ 8 ^ 81 ^ 9 
900 ** 900 100 ’ 

.*. the product read.» X 

100 450 


028 ■■ 

. _.L 3 _ 
5000 


28 - 2 _ 26 13 

900 ” 900, 4*^ * 

■■ -^^■»*oo26. Am. 
10000 —. 


Examples CXI. 

1. Multiply :— 

(1) ’3764! by 9 ; *37645 by II ; *37^42 by 37 ; ooSjyd by 762. 

(2) •4322443fS by 88 ; 7853981 by 3457 ; 6*34287 by 501723. 

(3) 3'§ by *8*; 3 91 by *0/2 ; 3*54561 by 144 ; 15 073 by 2*4. 

(4) 2*3857145 by 5*6 j 27*38443 by 26*7 ; 9 3850787 by 7*659. 

2. Find the values of 

(1) 4*8X*24; 7^J*8*8J ; 19*72x29*45 j 7 * 5 X'ois$ 6 . 

(2) 6 3^ X *^71428 ; ri8x *§38461 ; 5598•9243 X8*247. 

f3) 2*27 x *249 : 073x2*72 ; 49 ' 3 X *29954 ; *12837x2*5227. 

(4» *0621 X 48*926 ; 42857! X *1 of 3*8 ; 44*2 o54 § X 1*5823707* 


Xlll. DIVISION OF RECURRING DECIMALS. 


373 . To divide a recurring decimal \hy a whole number or by 
a ierminaiing decimal. 

Rule. Proceed as in ordinary division, bringing down the 
digits of the period in succession. The quotient will also be a 
recurring decimal. ^ 


58 


48 

84 

105 



44 

94 

36 

84 

8 


104 

the quotient— *74878^01. 


16839 
14628 
22119 

19504 
2615 

•*, the quotienti» ’ot 34 S 34 ». . 


Ex, Divide 8*9854 by 12 and •65599oj by 48*76. 

(I) i 2)8 98544444 ”‘( 748787 o 5 

84 (3) 4876)65 5990399 ..-(i 34534 

. 4?76 
16839 
14628 
22110 

19504 

26063 
34380 

T6S» 


9 • 



276 


MATRICULATION ARITHMETIC. 


874 * To divide one recurring decimal by another^ 

Rule. Convert the given decimals ihto vulgar fractions, and 
divide as in Att 274. Then reduce the resulting fraction to a 
decimal. 


Ex* Divide I'lJ by •006135. 
, 113-11 102 17 

I ij«—-- —« -L 


90 


90 IS 


•000132 


132 

999900" 


the quotient reqd.*-^-4—^ X 
^ ^15 7575 15 I 


7575 

» 858s . Ans. 


Examples CXII. 

1 Divide :— 

(1) *3 by 5 , by 7 ; 37 087 by 5, by 45 ; *3325 by 125 j -46153^ by 30. 

(2) 3 * 4579*54 by 8 ; 37 635S42 by 7 ; 539*6343<5 by 112. 

(3) 235 47 by 24x20 ; *7476 by *07 ; 9*46 by 1*5 ; 3*6 by 2 4. 

(4) •028345012 by 14156 ; 20 1397a by 42*1 ; ’lotoi by *00036. 

8. Find the values of : — 


(1) yi+ 2 ‘ 7 l ; i *^+'583 ; 6 o‘ 4 § + 7 * 3 S ; ir 83 -t --249 ; + 

(2) 4 -o 3 -S-'I 407 5 -oiaS^+ o^i ; 9*53 -j-3-2o83 ; 6-89!15-41. 

(3) •89l + i* 5 § ; ■o657 4-'2i 5 ; •i25+'25i ; 7 ’ 39 ’*‘' o 79 ‘ 

(4) 4ir3§i§+i9‘588f ; 14-476196+2*1596 ; 77-67027■*■9*486. 


XIV. SIMPLIFICATION OF DECIMAL FRACTIONS. 

Ex. /. Simplify 

*000182--000336+-000156 -000002 

The given fraction »- — -^ --- *1. 

® '00002 -00002 -- 

E* ' T?* j .u I ,2*8 of 2-27 4*4—2-83 , 6*8 of 2 

Ex. 2, Find the value of--7- + “j-- - + of — 

i'i|6 r6+2 629 2*25 


•13X -14X -Q i — ji^x-i4 xjoa+-i2 x -13 x 01 
•01 X 2 X -oi 

■< 

-00002 



4*4444 

...- 283333 ... 

of 

20-4 


•IM 

1*6666 

.. + 2 - 629629 ... 

2*25 


5 » 

990 

1125 

i* 6 i 

2040 
225 “ 

28 

5 

4 .^ 

w 

136 
X — 

>5 

-??+ *ii. 

k- 5 ». 

k‘J«- 

!!+IZ 


«- 0 . 

Am 

5 90 

4 J 9 *. 

15 

5 5 


5 *• 

mm wmm • 


X'. 
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1 . I 7 i of ' 27 ^ of 15, 


Eiamples CXIII. 


2. r8S of *954 of *42857! of 2*25. 


3. of 4 -i I of of 2'i}i. 4 . ?| of 0006 of -iL. _ 

13 ^ 34 *0024 

M *06412*2 5 - 13*5+ 078- -oo^ ' 011 X 133*1 - 723 X <30723. 

*9375 * * 005 *' 1*1377 


• 8 .„.i Of 29 of.ii 9 . . 

*00705 ^ *ix *023x01 


MO. 


2*5+1*25-2125 

375+25-4*25 


*03-65 


i + 5 * 4 x 6*4 


1+2 5x3*5 ‘ 
•428571 


19 ^ ooS ‘ f 26*25 ( 37037 \^.-, .. *428571 

jof 134 ^3 of 2 * 75 ’ ' V' 100 

1A 74 x31 , 2*^ of IS , 7*25 „ *04275„ 4*216 ,. 2*7 

•.♦f w •A.A*^ *1 ..f ..a •” • *■*’ « ^ -UmA ^ 


*75x36*6 2 ^of 3 | Ilf 


305 *545 1*5318’ 


18 :jm_: 2655 _ :oo 5 xr 2 ^ JS_. 

100 25 ' 25 ■’ 1000 

19. •^57i 4i+‘!42857 8*§7f425xi 7 *216of *625 

*§7142^-*42857! ’ * 2|of 1*285714 *48 

ai 2*6 of 2*85 . 4tof4*o56 32 2*375 4*4 , 8*§ . 16 

6*2 of '§57142 3*75 of 17 ' 3 *i<5 *0625 7 5*625 

. g4i1^ 4’^~3’l4 1*3 of 4 *044x2*1 3 076925 

K 5 + 2 *io 2 ° *37 of 8^1 ‘ ■ *000035 2*5x5*§ * 


aft 3*302085 6*6 X *375 . 2*772 

i6-5io4i§’^ of *§3846! of f'*' iro§* 


*1 x*i x*i+*ot x*oi X *01 
*2 X *2 X *2+ *02 K *02 X *02 


• 375 x* 37 S~*o 25 K*o 2 ! 
•375 - *025 


99 ^ 2 X* 9 X*is—*I 4 X*o 6 x* 03 +*i 3 X oi x 04 

*05 X *04 X *03 

*”s- 3 S' 
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XV. REDUCTION OF DECIMALS. 


375 > A general view having now been taken of decimals, we 
]>roceed to show how they may be made to change their denomina¬ 
tions when they are considered as belonging to a particular unit ; 
and in what ways they may be adapted to the particular computa¬ 
tions in which they are most frequently employed. ^ 

876 . Reduction of Decimals can conveniently be classed under 
the two following heads : — 

(1) To reduce a decimal of one denomination to a lower deno¬ 

mination : and conversely, 

(2) To reduce a quantity of one denomination to a decimal of a 

higher denomination. 


877 . Case I. To reduce a decimal of one denomination to a 
lower denomination. (Deecendiiig Beduction). 


Rule. Multiply the decimal of the given denomination by the 
number which connects the lower denomination with one (or unit) of 
the given denomination. 






(i) 

_i6 

a ii4 '40 

_ 2? 

A1372*8 

/. the reqd. result »137a'SA 


<2) 

•045 ^756 

_^ 

_20 g.302’4 

j. 6 * 3 oo the reqd. result ■ «302*4(r. 
12 


378 . Case 11 . To reduce a quantity of one denomination to 
a decimal of a higher denomination. (AscendiDg BediictioiL). 


Rule. Divide the number of the given denomination by the 
number which connects that denomination with one (or unit) of the 
higher denomination. 

Ex. Reduce 3333 pies to the decimal of a rupee^ and 2if grs. 
to the decimal of an osf. Troy. 

(0 » 2 ) 3333 A (2) f 8 ) 21-75 

16 ) 27775a- ^ 1 3 ) ATJiZl 

Rs. 17*359375 20) *^25 dwi. 

/. the reqd. decimal» ;e^.i 7 * 3 S 9375 - *0453125 02. 

/, the reqd. decimal — *0453125 oz. 


879 . Sometimes we employ bolli the descending and the 
ascending process in reducing a decimal of one denomination to a 
decimal of another denomination. 
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Ex, Reduce 78936 of a guinea to the decimal of 

78936 gui- 

_« 

2o\ i 6*57656 j. 

/ ;^'828828 tlie reqd. decirtaal—; ^*828828 . 

EzampleB CXIV. 

Reduce :~ 

1- i^‘02375 ; l oom ; ;^3‘5478 ; ; 5 *oo 625 ; ;^‘ 28 i 2 S to^ente, 

2 . -03125^. ]£ 894791^; *ooi guinea ’47083 ;j^*383 to farikings. 

3. Rs 5 00625 ; ^j.276543 ; 775625 of Rs.$ ; J?f.3’049 io pies. 

4. *972916 ;‘40972; ’68125 ;iP^’634375 ; /?^.*3|o| to pice, 

5. *7859 cwt. to ounces ; 4*349§4 miles to yards ; *549675 days 
to seconds ; 2*5384375 of a day to seconds. 

6. *6197916 ft. Troy to grains ; *678171428 week to minutes, 

7. 3*6874 acres to sq. yds .; *0475 gallon to pints ; 2*274025 rods, 
to chataks ; *825 of a lea. to yards. 

8. 8’4rtf. ; •335^. ; 6*375</. ; *40687. to the decimal of l\. 

9. 37*9872 sec. to the dec. of a day ; 420*8138 sq. yds. to the 
decimal of an acre ; 2*25 of 3*5 ac. to poles. 

10. 47*733 fts. to the dec. of a ton \ i oz. Avoir, to the dec. of 
I oz. Troy ; 3*6 cwt. to the dec. of a ton. 

11. ;6'625 to the decimal of a guinea, and of half*a*guinea. 

13. 527*3994 yds. to the dec. of a miU; '54375 fhs. Troy to 
ounces Avoir, i oz. to the dec. of a cwt. 


380. The preceding two cases of Art. 376 enable us 

(i) To reduce a decimal of one denomination to a COmponiLd. 
qaantity of lower denominations ; and 

(ii) To reduce a compound quantity to a decimal of a higher 
denomination. 


381. Case 1. To reduce a decimal of one denomination to a 
compound quantity of lower denominations. 

Rule. Multiply the decimal by the numbers which connect the 
successive denominations in order ; and the integral parts of the 
products taken out^ as they occur, will be the value required. 

Ex. I. Find the values of i?r.3*46875 and ;65*6i25. 

(i) /?j.3*46875 ( 2 ) £S'^12S 

' 16 20 


<*.7*50000 

12_ 

p.6’o 

The reqd. value** Rs.^. 6^ 


s. 122500 

_12 

d.$'00 

The fiqd. value-Z s. t2J. 3d. 
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Ex. 2. 
(1) 4215 

_7 

/fj.a9*5o5 
_ t 6 

0.8 080 
12 


Find the values of 4*215 of Rs.7 and 31*2583 of 

(2) 31*2583 

_2 

j^62*5i66 .. 

_^20 

10*3333— 

12 


j^.o 96 rf.3 9999... 

The reqd. value—i?j.29j_8aj^^o^9|^. The reqd. value—; ^62. lof. 4<f. 

3B8. Case II. To reduce a compound quantity to a decimal of 
a higher denomination. 


Rule. Divide the lowest denomination by the number which 
connects it with the next, and to the left of the quotient affix the 
number of this denomination ; and continue the process till the 
required denomination is obtained. 

Ex, T. Express Rs 5. la. 6/>. as the decimal of Re.i^ and 
i8r. ii|^. as the decimal of £1. 


(I) 12 ) 6 ^ (2) 4) ig. 

16 )1 la. * 2)1 r2 $d. 

^^•5*09375 , ” 20)i8*9'375;; 

The reqd. decimal—/?f. 5 09375. jS3 946875 

The reqd. decimal—:£ 3'94687 5. 

Ex. 2. Reduce 7 fur. 25 po. to the decimal of a and 14} oz. 
Avoir, to the decimal of i oz. Troy, 

(i) 40 )25 po> (2) 5) 2* 

8) 7625 fur, 

’953125 mi. 


. / 8 6300 grs. 

^ 13r 


16)14*4 

Vfe. 

7000 

To reqd. decimal— *953125 mi. 6300 grs. 

The reqd decimal* 13^25 oz. Troy. 


787-5 
2 0) 262*5 dwts . 
13*125 oz. Troy. 


SzAmples CXV^. 


I. Find the values of 

(1) i?x.$ 07125 ; J?r.8o*o7S ; ‘oift of a rupee ; 3o*3<5of *75 ofV?j.io. 

(2) ’45 of ; *16875 of £z \ 2*36875 of £6 j ;^*5675 ; ^^ 0484 \ £ 7. 

(3) 340625 of ;^i ; *615 of u, i *4833 of £i ; ;^5*6i25 ; *4375 of £i. 

(4) *375 of a guinea; 1*025 of a guinea 1 7635416 of £j ; *4583 of is. 

(5) *375 of a cwt. ; *6875 of a yard ; 13*3375 acres ; *655 of a day. 

(6) i^x.57989583 j *8716 of a ton ; 2*5384375 days ; 22*25 of 17 halfcrs. 

(7) *000035511363 mile j *10714283 of a cwt. ; *09375 of an acre, 
f®) ’00§25 of 1 md.; *0134 of 3*5 moidores ; 3 aS of i| acres. 
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3 . Reduce * 

(1) Sid. ; 1 ^. ; 8 j. f ; is. 3i;d.; £1 14^ lo^d. to the decimal of i^' 

(2) I2S. 6|rf. ; 15J. gid. ; 17s. o^d.; \\d. \ gld. to the dec. of£i. 

(3) ya 6fi. ; 8a sp. ; 13a 6ip. ; J?s.s$. 13a. 8/. to the decimal of He.v 

(4) i8ir. to the dec. of a guinea ; 4I guineas to the dec. of £$0. 

(5) Rs.2. 13a. 10;^. to the dec. of Rs.s ; 14a. 6p. to the dec. 

of ^j.25 ; Rs6. 6a. 8p. to the dec. of Rs.io. 8a. 

(6) i2.r. 6id. to the decimal of £t, of ;^ioo and of i^'ooi. 

(7; 10oz II dwts. 214 grs. to the dec. of i!h. Tray ; andof 

(8) 9 cwt. I3lbs. 4 oz. 384 drs. to the dec. of a/on; 4 cwt. iqr. io| !bs. 
to the dec. of icwt. ; 17 cwt. sqrs. I 7 lbs. 8*7 oz. to the dec. of a 

(9) I2hrs. 55 min. 23|*gsec. to the dec. of a dajf ; 5 days i2hrs. 25min’ 
37 92 sec. to the dec. of a zt/eei* ; i cwt. 3qrs. 4fts. to the dec- 
of a 

(10) iiyds. ; 3fur. 66yds.and 6yds. 2ft. 7|in. each to the dec. of a tmU. 

(11} ‘002 of 2*7$ pag. to the dec. of Rs.$’46 ; 4 mds. 8sr. i4ch. to the 
dec. of 14 mds. ; 3 sr. 4 ch. 2 to. 11 m. to the dec. of 1 md. 

(12) 6 fur. 100 yds 2 ft. 3 in. to the dec. of a mtVe ; 3ro. 31 po. 164yds. 
to the dec. of au a^re ; 13 cub. ft. 1323 cub. in. to the dec. of 
a jfard. 

383 . To multiply or divide a quantity by a decimal^ or to find 
tfie value of a decimal of a quantity. 

Rule. (1) Express the given quantity, when necessaryi as a 
simple quantity, and perform the required operation ; or (2) reduce 
the decimal to a fraction in its lowest terms, and proceed as in 
fractions. (Arts. 302 and 303.) 

Note. When the decimal is recurring and the value is required 
to be exacts the second method is advantageous. 

Et. /. Find the value of *432 of Rs..6. loa. %p. 

(1) iP.r.6 loa. 8p. x *432• I28q^. x *432- 552 96/.« R s.2 14a. o‘ 96 A 
<2) *432 of Rs.6. loa 8p.^P$^ol Rs.6. loa. 6p.fm.fPg of ^j.6. loa. %p. 

■■i4t 36o—i?r.2||— 14a. oq6A. 

Ex. 2. Find the value of 4*234 § of £2. 15;. 

4 * 234 j of £2. of £%^ i5^ - 4 H 1 I of £2. 15^. 

^£2. iss ^ 4’¥£2 I 5 ^*x|M«;^u + 55 j.x 4|3 

-/n4>i2*qj.» Zii. I2f. fO’Sd . 
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A *A 

Ext j. Find the value of 3 3 of -r-r of 1 sq. ft. 3 sq. in. 


73 § 


4t 


Value required *3^ of Ii 2 i sq. ft.*3i X4^ x X^JJsq. ft, 

- V X V X ?ii !|sq. ft.« Vif sq. ft. 

■*2of sq. ft.a 82o sq. ft. 80 fq. in. 

Ex» 4. Find the value of 2*868o§ of Re,\. 8a.+ *83 of Rs/i - i’8 
of .^J.2. 8<I. 


2‘868o§ of Re.\. oi Re.\. 8<r.«a2||f of Re,\. 8<7. 

8a. X z + A’j.J x^f£«B^j.3 + i?f.i. 4a. ic^. 
s»^j.4. 4a. 10 \ 

•83 of of Rs.2^^ of %oa. Sp. - 

i'8 of Rs.2. 8a.»f^ of X /?r.|Bs/?.f.^s/^j.4. %a, 

/. value required4a. io/. + /?/’.i. 10a. 8^. —/?j.4. 8a. 

7a. 6p. 


Examples CXVl- 

1 . Find the values of 

(1) 1*85 of Re,i. loa. 8p. ; 2 375 of Rs.6. 10a. 8p. ; *775625 of /fj.50. 

(2) *925 of 6s. 8d. ; *7365 of 6s. 8^. ; *59375 of 19J. 4^. j *78115 of £6. 

(3) *00390625 of £1. i2f.; *0474609375 of £io. 13J. 4^/. ; *07 of £2. io.f. 

(4) 6*156510416 of Rs.40 ; *001953125 of A*.f 400 ; 1*46875 of 3 blghas. 
{5) *046875 of I md. 8 sr. ; 4*106of 4 mds. 32sr. 8ch. ; *045 of 4 miles. 
(6) *7385 of i$s. 40?’. ; 1*625 t>f 2 tons 4 cwt. ; 27''138 of 2 mi. 450 yds. 
f?) '3792of £3. i8j. ; *0013 of £3. 17J. io|rf.; *365 of£i.of. io<f. 

(8) £3. 14J. 6far. X 2*46875 ; £874. 13J, 4^f.x 1*875. 

(9) £1205. 6s. Sd-i-Sfi ; £503. I 2 J. 6f^.+ 26*312. 

( 10) ^f,47. 13a. X 24*5775 ; ^j.149. 5a. X 345*67 ; Rs.iig. ga. 6p.-h 13*53. 
(n) *2775 of I sq. yd. 3ft. 7210. ; *9765625 of 2 tons i8cwt. 3qrs. I 4 lbs. 
<12) 225 days 14 hrs. 36 min. 8*71846 ; 27 lbs. 13 oz. 15 drs. x*4352. 

2 . Find the values of :— 

(i) •§ of Rs. 2. 6a. 4*8^ ; 3*6^ of Jis.2. la. ; ‘j of Rs.s. 8a. 4p. 

<j) 7t428§ of lor. 6d, ; *4^8 of £3. 8t. ; 3*958! of Rr.8, 

I) '3481 of£4. i8j. 8d ; 4*0099 of Rs. 16, 13a. 4/.; *00015746 of .^5.81. 
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(4) ’S3l7*42§ of 2 cwt. 3qrs. I7^1bs. ; I3*26379§ of 3mi. 7fur. 22|po. 

(5) *2083 of ‘3428571 of 2| cwt. ; 1*91^ of 8j. ; yof of lu. 3/f, ; 

3*242 of 7i bighas ; 3'(5 of 4 qrs. 4 bus. 

(6) *§46153 of *o§i of ^j. 6 . 8a. ; ‘oi x *ioi of i?j.749. 4^* »* ^ 47 of 

^j.3601. 2rt. ; *4^94 of >?f.5. .3a. 2/. 

3. What is the value of *i34, when the unit is worth ;^2o, and 
the worth of *3 of ‘3, when the twiit is valued at JRs. 108 ? 

4. What is the value of *583, when the unit is 3 oz. 5 dwts. ? 

5. Find the respective values of ;— 

(1) *45 of .ffj.35 + *75 of /fs.2. sa. 4A + 3'24S of loa. 8p. 

(2) 871875 of sa. 4/5.+1146875 of /?j.3. 5a. 4/5.-*0625 of J?s.lo. 8a. 

(3) ‘375 of a gulnea+ 1875 of a crown+ *3 of ys. 6rf. —*875 of 2^/. 

(4) •SJ.+ 7 of a crown+;^ i25 ; j^*6 + *3I25j.+ *2 of a guinea. 

(5) 1*125 of /?f.i3. 8«i. +44045 of 7a. 6/.- 0625 of 12a. 

+ 1*025 of 2a. 6/5.-2 56 of i?L5. 7 a. 6/5. 

(6) *175 of 28 mds. + *i95 of i md. 16 sr.+» i45 of 14 sr.+ rs of 8 ch. 

(7) ’625 of £1. + '§4 of 8.r. 3<f.+ *027 of £2. 15J. 

(8) 7 of ys. 6//. —•§4«f t6j. 6</. + *957of £2. los. 3d. 

(9) *485714 of ;^3o+ ;^6 857142+ <5 of 71428$ of ;^* 6 +1*3 of *42857!^. 
<io) *§57142 of 2 0625 tons+ §7i42§ of 3*375 cwt.+ *714285 of i*25qrs. 

+ •585714 of 10*5 lbs. 


384 . To find what decimal one compound concrete quantity is 
of any other of the same kind. 

Rule. Express the first quantity as the fraction of the second^ 
as in Art. 306, and then reduce this fraction to a decimal. 

Ex. /. Reduce 3/. ii^d. to the decimal of £t. igt. 4^d. 

3f. ii^<i«47i«f., and j^i. igs. 4|rf.=a:472jnf. 

47 irf. + 472lrf.«^S~^3ifi»fV ; •** fhe reqd. decimal**^. Ans. 

Ex. 2. Express I of Iis.3. i2a. + *625 of /?j.5 — *543 of i?j.4. ga. 
4 p> as the decimal of ^j.ioo. 

f of Ils.3. J2a."»%x6oa."»22\a.">‘Re.i. 6a. 6p. 

•625 of 7 ?j.5w 7?# 3*125»^f.3 2«». 

•543 of ^f.4. 9a. of 73 i«-«i\ x^l|fia.-40a.»iej,2. 8a. 
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the first quantityss^^.i. 6<i. 6p, + Rs,$ 2a.—8a. 

<mRs,2, oa. 

the reqd. decimal=s2j^+ioow» *0203125. Ans. 

Examples CXYII. 

1 . In the following Examples, reduce the first of the two given 
quantities to the decimal of the second > 

, (l) Rs.lt. 2a. 2p. ; Rs.\j%. 2a. %p. ^{2) Rs.12 oa (>p, ; Rs.z^. *ja. 
(3) Re.u iia. ; Rs2. 8a. •..k, (4) Rs2. 13a. top. ; Rs.50. 

(5) 5-y* f *3^* (6) 13J. 6 $d ; 15J. 6 d 

U 7 ) £3- 8|<f..s j£ 7. los. > (8) 3I guineas ; £2. 15J. 5jrf. 

(9) i\d. ; 7s. lold (10) 7s. 8*1942^. ; 15^. gd. 

(ii) I of 10^ ; 135. 4<f. . (12) I of 2 j. 6^.; I of 11 guineas. 

(*3) 3’45 of ^os. 6d. ; half-a*crown. (14) *05270/ £1. 7s. 6d .; 13J. 4d. 
X15) 3 hrs. 26 min. 37 sec. ; 13 days 20 hrs. 23 min. 

^16) I cwt. 2 qrs. 3^ lbs. ; i ton 4 cwt. I qr. 24 11 >s. 

O7) 10 lbs. II 02. 12 dwts. 7 grs. ; 9 lbs. 8 oz. Avoir. 

(18) 5 ac. 3 ro. 15 po. ; i ac. 2 ro. 32 po. 

(19) 3i of £4. 152. 4d ,; ‘27 of 165. $d. "^20) 2 sr. 4 ch.; 1 md. 8 sr. ^ 
(21} 2|| of £2. 6t. 5|^. ; ;£[i8. 17J. io|<f. 

(22) *101 of ] lb. 5 oz. ; i of I qr. 22 fbs. 8 oz. 

(23) I bi. II k. 8 ch. ; 16 k. 14 ch. 

\ (24) X md. 3 sr. 8| ch. ; i md. 16 sr. 

i 2 . Express 3^. as the decimal of a dollar of 4.r. i\tf. 

• • 8 . Express ;^S*456 as the decimal of a rupee of ir. lodl 

- i. Express *375 of a guinea+i% of a crown+*3 of ys, 

of 2d. as the decimal of i6z. 

Find the value of ;£*0375+ 'tiss. +75/f.+3^. 3’5/f. and reduce 
the result to the decimal of 7<r. td. 

0 . Find the value ofof Rs.4, ioa.4'*25$ of Rs.\2, 8a. 

4* 'oi of Rs.%^ ita. and reduce the result to the decimal of Rs.yo. 

' I 

7. Find the value of | of ^ of ;^i. i 8 x.-f§ of *375 of i5.r.-f f 

of *4^9 of 8r. 3^. and express the result as the decimal of £5. 

8 . Express f of lu. 6f.+ '62S of ys. 6d.-*5&l of i6x. 6f. aa 
the decimal of £1, 

( % Excess j^ 874. 132. 4//. K 375 as the decimal 1000. 



APFROXIMATION. 285 

\ 

10 . What decimal of a crown is the difference between 6^ half^ 
^ruineas and £yS 2 S • 

11 . Express the difference between ‘J7§ of 13^. lo^if. and ‘37& 
of i6r. 6 (i. as the decimal of '426 of ;^i. 17J. 

12 . Express 9+271. +3'6<3?. as the decimal ofj^(2~'2)+ 
(6--6)i. + (8-*8)/f. 


XVI. APPROXIMATION. 

385. It has already been shewn in Art. 35that in converting 
a vulgar fraction to a decimal, where the division does not terminate 
(which is often denoted by duts(...) placed at the end of the quotient), 
an approximation to its true value can always be found to any 
degree of accuracy. Thus *29411764....If we wish approximate 
to the result by germinating the operation at the 5th place, we write 

'29412, but if at the fourth place, we write soon. 

From this it is evident that we increase the last figure retained by i, 
if the succeeding figure be 5, or greater than 5. 

386. The reason for the above is obvious from the following 
considerations if we take ‘29413 to represent *29411764 . instead of 
*29411, it IS clear that *29412 is greater, and ‘39411 Less than the true 
value of the decimal ; but '39412 is greater than the true value by 
• ocxxx )236..., and *29411 is less than the true value by '00000764... 

Now *ocxx)0236..,is less than *oocxx)764... 

Therefore *29412 is nearer the true value than *29411. 

387. Contracted Addition and Subtraction. These 
methods have already been explained in Art 369. 

388. Contracted Mnltiplioation. In multiplying one long 
decimal by another, it is generally required to get the product 
approximately correct, i. e , as far as a certain decimal place. The 
following Rule enables us to shorten the work. 

Rule. Mark off in the decimal part of the multiplicand as many 
figures as is one more than the numl^r of decimal p*aces we are re* 

S uired to retain in the product ; under the last of these mark^ 
gures place the units’ figure of the multiplier, writing the figures in 
a revers^e order. Omit decimal points of both the multiplicand and 
the multiplier and add O’s <if necessary) in the icultiphcamd^ $0 
that every figure of the multiplier shall have a figure above it. Begin 
the multiplication with the right hand figure ctf the moltiplier 1^ 
multiply in succession by each of the others, in each c^e h^inning 
the multiplication from the figure above the one we are tnidtiplying 
by, but carrying to it the nearest ten from its product sddi the neict 
figure on the right. Place the units* figure of aii these pattlgl produas 
in the same vertical line ; add as usuali and mark off required 
number of decimal places in the residtt striking out the last figure. 
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Note. In carrying the nearest ten^ if the product is a Dumber 
from 5 to 14 carry I ; from 15 to 24 carry 2 ; from 25 to 34 carry 3 : 
from 35 to 44 carry i ; and so on. If the product is 4 or less than 
4, reject it. (Art. 385.) 

Ex. J. Multiply 459^3524 by 25 4637, retaining 3 places ; 

'6 places ; and '453 by '01694^ 


*00040635 by 241*6358, retaining 
retaining 4 places of decimals. 


(I) 


4596352*4 

736452 

91927048 

22981762 

1838541 

275781 

13789 

3 2»7 
11704013ig 


(2) 4063,50 


(3) 4530.0 


8536142 j 

496100 

812700 j 

453 

162540 i 

272 

4064 i 

41 

2438 

2 

122 1 

20 ' 

00768 


•098188/ 


for *01694 may 
as o'oi694. 


be written 


Ex. 2. Multiply 3'2567834 by 4*2089542, retaining 7 places, and 
1*82357 by *o 78§, retaining 6 places of decimals. 


(I) 325678340 
.24598024 
1302713360 
65135668 
2605426 
293109 
16284 

1303 

_^ 

137076521^ 


(2) 18235723,57 

7 5875870 0 
1275500 
145886 
9118 
1276 
146 
9 


•143293^ 


389. CoAtraoted Division. In dividing one decimal by 
another where the quotient is required to be app’-oximatel/ correct only 
to a certain number of decimal places, we use the following Rule :— 
Rule. Make the * divisor a whole number ; and determine 
first of all—by inspection or by taking one step in the ordinary 
way—the highest number of integral figures in the quotient, and 
then the whole number of figures in the quotient ; from the left of 
the divisor cut off this number of figures, and one more for o^roxi- 
mation ; and strike out the rest. Proceed one step with this new 
divisor, but in multti>lying its first figure by the quotient figure, carry 
the neatest Un from its product with the next ngure on the right. 
Instead of paging down a figure to the remainder, strike off another 
figure from the divisor, and proceed as before, until no figure is left 
in t^ divisor. 

' fhf the number of figures in the divisor be less than the number 
oPf%ures to be cut off, proceed In the ordinary way until the uum^r 
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of figures still to be found in the quotient is one less than the number 
\pf figures in the divisor, and then apply the Rule.,^ 

\ £x. I, Divide 2508-928065051 by 92 - 4 io 357 ^ 4 pproximately cor¬ 

rect to 4 places of decimals. 

9,2,4,1,0,3,5)2508928065051(271^ ■ 


Making the divisor a whole num< 
ber, we find by inspection that there 
will be 8 figures in the integral part 
of the quotient ; and i places of 
decimals are to be retained. Hence, 
6 figures are retained in the divisor 
and 1 more for appt oximation^ so 
that the divisor is 924103,5. In the 
next stage the divisor is 92410,3*; 
3 being retained for approximation^ 
and so on. 

Ex. 2. Divide ’257917 by 2*03458 approximately correct to 7 
places of decimals. 


1848207 

660721 

6 46872 

13849 

9241 

4608 

3696 

912 

83,2 

• 80 

74 


2.o.3.4>5»8)2579r7o: * 1267667 
203458 


544590 

406916 

137674 

122075 

15599 

14242 

~J 357 

I 2 JO 

157 

I_22 


Here, by inspection, we find* that the 
! quotient will contain no integral part ; 

and as 7 places of decimals are to be 
' retained, the divisor must consist of 8 
figures, with I for approximation. But as 
there are only 6 figures in the divisor, 

. proceed in the usual way of division for 2 
j figures in the quotient, when the number of 
I figures still to be obtained vrill be one less 
I than the number of figures in the divisor. 

I Then apply the Rule. 


*5 

.14 


Ex j. Divide *549532676 by 931*2167, retaining 7 places of 
decimals. 

9,3, i, 2 , 05495 * 32676 ( oooS 90 » 


46561 

8392 

8381 

11 

9 


By inspection, we determine that there will be 
3 ciphers after the decimal point in the. quotient ; 
hence only 17 - 3) or 4 figures are required in the 
quotient. Therefore we retain 5 figures in the 
divisor, one for approximation. 


398 . StriM* The value of a Series is frequently required to 
be obtained correct to a certain number of decimal places. In such 
eases proceed as in the following Sxamplss. 
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Ex. I Find the value, coriect to 7 places of decimals, of 


I "1-+-+ 

1.2 f.2.3 

— ? -P&c. 

1.2.3.4 



1 

— i 

«■ I* 


I 

Ta 


- *5 


’ «Jx| 

1.23 ® ® 

*ix-5 

« *1666666 

67 

1.2.3.4 * 1.2.3 

*166666667 

*0416666 

67 

1 1 
i.2.3.4.5"**^ 1.2 3.4 

S=| X *041666667 

II 

8 

00 

Oi 

33 

1,1 

- 

1.2.3.4.56 ® 1.2.3.4.5 

= 008333333 

*0013888 

89 

I 

I.2.3.4.5X7 

B ^ X '001388889 

=» *0001984 

12 

1 

1.2 3.4.5.6.7.8 

»|x '000198412 

li 

.fi. 

00 

01 

I 

1.2.3.4.5.6 7.8.9 

»»| X *000024801 

*- *0000027| 56 

\ 

\ 

I 

1.2.3 4.5.6.7.8.9.10 

= X *000002756 

ss *0000002 

{76 

1 

i 

1 

f.2.3.4.5.6 7.8.9.10.11 

■» X *000000276 

sss ‘OOOOOOC 

‘25 


1*7182818 

126 


The next and the following terms need not be ’considered, as 
they will all give 0’s only up to the 7th decimal place. 

Ex, 2. Find the value, correct to 5 places of decimals, of 

iV + (iV)*+(Ai*+(/i)^+...to infinity. 

Let s denote the sum of the given series. 

Then A+(A)*+(ft)”+(A)‘+. 

A V*-"+A+(A)’+(A)*+(A»«+. 

Hence by subtraction, we get 

(Vi-O-f** ; or i J-A***|2Zi* 




Ex. s Find the value, correct to 7 decimal places, of 

JL4._L + -JL-4. 
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Let s denote the sum of the series, 


then sm — 4* 
3-5 

' — s = 

• • 3 5 * 

By subtraction, we have 


^ -.3.—i. 4_u&c 

3* 3 « 5 «+ 3*. 5 " 


,3 gi + 


3 *- 5 '* ■ 3 ". 5 ’ ’ 3 *- 5 ’ 


(‘- 3 T*) 


j or '^—s* 
75 


• ‘ 75 S-S* 


> + i„+ _L.. 

3-5 3 *- 5 ^ 3 ^ 5 * 


+ 3 *' 5 ’^*'' 


3 ’*' 5 *+ 


Again, by subtraction, we get 


74 

75 


S X 


('- 3 .' 5 ‘) 




1 

3 - 5 V 3-5 

75^75 ^ 375 

5476 


74 74 1 

or — f X — =s - 

75 75 15 


74 X 74 X >5 


0684806... 


391. Abbreviated Method of dividing a number by 9, 99, 
999, &c. 

Rule. Point off in the dividend as many decimal places (count- 
ng from the right) as there ax^mines in the divisor ; then again twice 
as many decimal places, next three times as many, and so on. Then 
add the>e several numbers as in Addition of Decimals. The integral 
)art will give the quotient and the recurring part the remainder. 

Ex. Divide 578921 by 99 by the abbreviated method. 

5789-21 


57*8921 
•578921 
•00578921 
'0000578921, &c. 


5:8921-5-99- 578921 X - 578921 X -oi 

- 5789^ ■ X {,s+ (~,i + oi,,!+*■=•} 

-t ‘,w<i»+iV»m+&c. 

■B5789 214-57 8921 -f"578921 + 00578921 
5847*6868681025 . I =5847-6868... + 8 cc. 

Hence the quotient is 5847 and remainder ^ 

Examples CXVIII. 

/ 1 . Multiply (by the coniracUd method) :— 

tO '43429448 by -6931472 retaining 7 places of decimals. 

(2) 459-63524 by 25-4637..6. 

*f3) 583-26784 by -00985 .2. 

(4) *0008127 by 483*2716..6. 

(5) 3670*257 by 12-61158.3... 

(6) *86858896 by 1-0986123.5.. 


19 
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^(7) S2'68764o8i 2 by 18703216231 retaining 6 places of deciina.s. 
V (8) 1'050625 by itself.4 .. 

( 9 ) 27 ’ 543 ^ *>y 8'347 . 5 ... 

(10) •oi234§ by 49 5 ^ . 5 . 

8. Divide (by the contracted method. :— 

^(i) 3789*436 by 265*5984 retaining 2 places of decimals. 

\/(2) 742’87631 5 by 4967 358 .4. 

^(i) 185*37612 by *08764032. 4. 

(4) 154*362904 by *000541398.7. 

(5) io’9269$4 by *3547808034 .3. 

(6) 2 by 15*314865 .5. 

( 7 ) I by 3*1415926535 .6. 

(8) 2*34721 by 3*27924 .7. 

(9) 176*80432 by 25123456.3. 

(10) 66*02637 by 248722 . 5.. 

8 . Find the respective values of :— 

(0 .to infinity. 


to. 

.to. 


(2) y+^+',+ ^. + &C. 

(3) * •l*i'l“i*+*J+'iV‘f*&o. 

+ &C4..to infinity to 7 places of decimals. 
(5) ..06. 


* (4^ 1+ — + —-+ --— 

1.3 1.3.5 I.3.5.7 




{- 


3 - 4 . 3 ‘ 4 ^ 
,8+ ■“ ^ 


10 


1,2 


lO* 


M-ix ~+&c. 
1.2.3 IO« 




to 6. 


(7) .6x (i- f X i X L- ix L+&C.} - ,0 6. 

" <®> .. . to infinity. 


I _ 1X3X5 


2X(50)* 6x(5o)» 24x(50.* 

— &c. to inf. I to 5 places of decimals. 

I'*’ .‘o infinity. 
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4. Divide (by the aHreviattd method) :— 

(i) 291645$ and 75061382 separately by 9. 
(2} 51647901 and 7204561 separately by 99. 

(3) 7204561 and 580844 separately by 999. 

(4) 591608 and 7391684 separately by 9999. 

(5) 236916 by 9999 and 720532876 by 99999. 


Examples worked oat. 


Est. 1, A man owns of a house, and sells 'iJsi of his share ] 
what fraction of the house does he still own ? 

He sells -135! of o( ^-tVt of 

he has left <1 - iVi) of A-iVi of jV 


Ex. 2. A vessel’s cargo, | of which is worth £6666% gets 

damaged, and the owner in consequence sells of it for half 

the original value of the whole cargo. What is the value of the 
remainder at the same rate and what the loss on the whole cargo ? 

The whole cargo Is worth | of ;£ 66 <) 6 *( 5 *»;£9999*9»;^ioooo, 

--- •83333..- + '04i66... _ *8749 875 5 

He sells - — -- — - —- 

/, he has remaining (i -|) or 4. 


6 * 


Now since f of the cargo sells for of 10000=;^ 5 ooo ; 
/. ^ of the cargo must sell for t of i^50oo«j^iooa 
Hence loss*/(loooo—5000—1000)=/[ 4 ooo» 


Ex. S' A. woman had a certain number of eggs ; she sold '25 of 
the number and 3 more to one person, 375 of the remainder to a 
second, and '6 of what still remained to a third, when she had on))# 
15 left. How many had she at first ? 

After selling d or f of the second remainder, she had (t —f) or 
k of the eggs left. Therefore 4 of the second remainder** 15; * the 
second remainder* 15 x 3=45. 

Again, *375 or f of the first remainder being sold, | remained ; 

/, I of the first remainder=45 ; the first remainder*45 x 1*72. 

Next, after selling *25 or ^ of what she now had and 3 more, 
she had 7a left ; | of the numbet=72+3*75. 

the whole number of eggs—75x1* 100. 

Ex. 4. A owns '58J of an estate and B the net. If | of ^’s 
share Is ^^.5000 Isss than A% what is the irorih of tlie whole estate ? 
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Since A's shareor of the estate ; 

/, ^’s share«»(i — Js) or of the estate. 

I of j 5 ’s share*® (I y or i of the estate ; and the difference 
of their sharesasC^V-or of the estate. 

Therefore J of the estate 5000 ; 

.V the whole estate 5000 x 3 « /?j. 15000. 

Miscellaneous Examples IV. 

1 . Find the sum, difference, product and the quotients of 30-33 
and *0337 ; and find the sum of all the results. 

2 . Reduce of 2-45—1^0 >ooo to a decimal. 

3. Find the sumof3 i02 + -ooo7i + 5-876+i'2+*3i907 + 'o27 + 
310-68+ -0000743+38*691 + 1041457. 

i. Which is the greater, -39 of a guinea, or -4099 of ? 

V5. Divide the sum of 8-25 and 4125 by their difference. 

V 6. Divide the product of 1075 and -0101 by *43. 

7. Divide the difference between 3-1047 and -0731 by the sum 
of i'27 and ii* 384 > 

8 . If '3 of an estate is sold for /?r.4504, find the value of -48 of 
it at the same rate. 

9 . A man, who possesses -27-0! a ship, sells -41^ of his share 
for Us 32400 ; what is the ship worth ? 

10 . In a school of 200 children there are 4 classes, of which 
the first contains -24, the second 36, and the third '18 of the whole ; 
of how many does the fourth class consist ^ 

11 . If '6 of the number of apples in a basket exceeds "6 of the 
number by 57*4 ; find the number of apples. 

13 . Divide 8*064 by 84^ + ®/* of *2916. 

* \ 13. Divide ---* of 1-56 by of 25*92. 

' II. A butcher bought an equal number of calves and sheep 
for £26^ ; for the calves he gave ;^3*75 a head, and for the sheep 
;^2'875 a bead ; how many did he buy of each kind } 

15 . A gentleman having given of the money in his purse 
for a horse, and *375 of the remainder for a sheep, bad 6875 still 
left; what sum had he at first ? 

16 . Divide Rs.Syo between A, B and C, so that *75 of Cs share 
shall**5 of i 4 'sas *6 of 5 ’s. 

17 . A coal-dealer bought 198 mds. of coal for i?j.32‘5875, of 
which he sold 100 mds. for Re.'2yj$ a maund. At what price per 
seer must he sell the remainder so as to gain i?.f.2*i875 ^7 bargain ? 
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18 . A had ^y.2568. iia, 4^, which was ^j.431*885416’ less than 
*6 of 7 of 2*5 times ^’s money. How much money had B ? 

19 . How many oranges at 08437 5 a dozen ought to be given 
for 378 eggs at 0625^. each ? 

80 . What nurnber must be subtracted from the product of 
9*27 and 8*0003 to give the sum of 19, 27‘96s2, *003, 5*0267 and 17 09? 

21 . A has shares in an estate to the amount of *25 of it and 

of *36 of it. B has shares in the same estate to the amount of *257! 
of it ; find the difference in value between the properties of A and 

when *36 of the estate is worth y?^.5cooo. 


25 . Divide 9‘6i4 by *0000019 
sum of the quotients by 0005. 


by *oooj and multiply the 


23 . 


Express the value of ^1+ — ^ of a rupee in 




decimals of £1, when the value of the rupee is 11. 5!^. 

21 . Simplify *0576 X 1*97 +■i428s7-f-2}.-|-'0454864. * 

N 25 . Divide 1001 by 390625 ; *1001 by *000390625 and 10*01 
by 390*625. Multiply ii8 by *53846!. 

26 . Find the value (to three places of decimals) of 

^ I X 2 * 1 X 2X3 • 1 

27. Simplify 


X 2 X 3 X 4 


(^)*+&c. to infinity. 


33 


of 


97 


6 s. %d. 


T-ir. ^ 77 S+ 275 )><-/^' tVc • 
1 09 1 3 *^' 4 ®* 

• • 


6*0625 2 42 

^ 28 . Subtractfrom *65 and divide the result by ‘loi. 

29 . Find the value of *016* of AV.260. za. 6/>.+ *35i of Rs.is* 
14a.+ 1*06035 of Rs.y. 1401. 3/>. 


30 . Find bow much more than * 5^7 of 

Bs.S2. la. 4/. 1 need to pay a bill of Bs.21. 4a. 

31 . A person owns /g of an estate, and sells *3|7142§ of his 
share : what part of the whole estate has he still left ? 

32 . A and i? can do a piece of work in 15*75 days, f?and C 

can do it in 18*6 days and A and Cin i6'3 days. In what time would 
B and C singly perform the whole work ? 

33 . There is a number which, when multiplied by 4*255 and 
divided by *0016, gives 851 ; find the number. 
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3 A. Shew that, whether the value of 3i + 4f—544^161-i|+lo 
— 1be found by vulgar fractions or by decimals, the results coincide. 

3 $. The owner of '375 of a mine sold *6 of his share for 
Rs.21200 ; find the value of '875 of the mine. 

86. A cistern of water lost *12 of its contents by leakage, then 
26 gals, were drawn off, and It was then 75 full ; how many gals, 
did it contain at first ? 

37 . In a cricket match, cne side of 11 men made a certain 
number of runs, one player obtained 25 of the number, each of three 
others *1, each of two others 0625, and the rest 39 amongst them ; 
find the whole number of runs. 


38 . Reduce to their simplest forms ;— 


(1) 


•005 


of 


49 »V 


TVofll} J of 2*25 


/-L+ ±\ 

\ 2 I 27/ 


(2) 70I 


(3) d.. i. 

* 10 


39. Five bells which toll at intervals of 1*2, 1*5, 175, 1*8, 2'i 
seconds respectively, begin tolling simultaneously ; how long after 
will they all toll simultaneously again ? 

40 . Reduce ;^24. i6r. 44^. and ;^i67. lor. Iff. to decimals 
of the same denomination,' so as to find how often the former is 
contained in the latter. 


41 . Find the value of 


•093 




•5681 


of 2^ of 2*5 days. 


42 . A woman has a certain number of eggs ; she sells *3 of the 
number andTone more to one person, *| of the remainder to a second 
person, and 5 of the remainder to a third person ; after these sales 
she has 15 eggs left. How many had she at first ? 

43. A clerk copied *55 of Rs.^o instead of 5*5 of Rs.$o ; what 
was the amount of the ermr ? 


44 . From a rod 2*078 miles long, portions are cut off each 
equal to *0037 of an inch, how many such portions can be cut off and 
what will be the remainder ? 

46 . Express the sum of ’§71422 of a vis, f of of of a 

V 8 

roaund and of a cwt as the decimal of 1 ton. (a vis<>ai3H>s. 

2 oz. ; one maund«s82ftbs. Avoir.) 

46 . The difference in the values of the two shares into which 
a certain property is divided is /?/.48’575, and one share is *51 of 
the whole. Find the value of the property and of each share. 

47 . ^4 has an incomeM(*6 of '83-*-3*5) of ^’s income. Bf A 
after, spending Rs.t^^ per annum, find ttet he has exceeded his 
income .by *075 of It, find income. 

^ A can reap *4 of a field in 2*6 days and JS can reap *6 of 
it ^ days ; A and B work together till they have reaped *75 of 
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the field. A then leaves, and JS completes the work. If A earn 
/is 2. 8a. a day, what ought the reaping of the field to cost ? 

49 . Out of a bag of silver, I take /is.2S more than *5 of the 
whole sum which It contained • then /is. 15 more than *2 of what then 
remained ; and then /is.io more than 25 of what then remained ; 
after this /is 5 remained. What did the bag contain at first ? 

50 . A has shares in an estate to the amount ^of 15^*36 of it, 
B has shares in the same estate to the amount of '472 of it; find the 
difference in value between the properties of A and B, when *o§6 of 
the estate is worth £373 3. 


CHAPTER Vir. 

• _ 

Rules of Practice and Invoices. 


393. We shall here shew how the primitive fractions as defined 
in Art. 228, may be applied to the practical calculation of prices, 
when the price of a unit of any denomination is supposed to be given ; 
and the tediousness of the enunciations of the rules at length, w,ill 
be a sufficient excuse for the mere indications of the processes to be 
employed, by means of examples. 

393. An aliquot part of a number is such that we may 
make up the number by taking the part a certain inUgral number ' 
of times. Its relation with the whole can therefore be expressed by 
a fraction which has unity for its numerator and an integer for its 
denominator. 

Thus, 5a. 4/>., being ^ of is an aliquot part of a rupee ; 
lof, being 4 of ;^i, is an aliquot part of a pound, 

* Table of Aliquot Parts. 


Of a Rupee. Of 


8a. 


- l/ie. 

lOJ. 



6s. Sd. 

5a. 

4 p. • 

- l/ie. 

Ss. 

4a. 


« IBe. 

4 S. 

3s. 4d. 

2a, 

00 

- lUe. 

2 S. 6d. 

2a. 

- 

» IRe. 

2S 

IS. Bd. 

la. 

4p. 

—ftRe. 

IS. 4d. 
IS. id. 

la. 



IS. 


Of a MauAd. 


** 

20 sr. 

* 1 md. 


10 sr. 

■« i md. 

l£- 

8 sr. 

■■ I md. 

m 

5sr. 

-* i md. 

Hi 

4 sr. 

md, 

- 4 - 

2 sr. 8 ch. 

md. 


2 sr. 

md. 


I sr. 4 ch. 



I sr. 

md 
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Of an Anna. 

Of a 

* 

Shilling. 

Of 

A Seer. 

bp. 

ss id* 

6d. 

» ft-f- 

8ch. 


= ftsr- 

/[p. 

=» 

4d. 

= ftj. 

4 ch. 


- ftsr. 

3P- 

= la. 

Sd. 

= l.r. 

• 2 ch. 


= ft sr. 

2p. 

mm ^a. 

2d. 

ftr. 

I ch. 


■■A sr. 

IP. 

2PS. 

“ t*s«- 

— ft«. 

ifttT. 

1 

“ ftr. 

=* ftj. 

Of a 

Quarter. 

ips. 

- la 

1 id. 

_■'I’S'*'' 

14 flis. 


“ ftqr. 

Of ^ 

Ton. 

Of 

A Cwt. 

7 tbs. 

4 lbs. 


« ftqr. 
= ft qr. 

lo cVt. 

ft ton. 

2 qrs. 

= ft cwt. 

3 lbs. 8 

oz. 

* 

5 cwt. 

= 1 ton. 

1 

«*! cwt. 

2 lbs. 


“iV qr. 

4 cwt. 

= Iton. 

16 Ids. 

cwt. 

I Ib. 12 

oz. 

qr. 

2 cwt. 2 qr. =* Ir 

14 lbs. 

=ft cwt. 

I lb. 


qr. 

2 cwt. ton. 

I cwt. I qr.=V. ton. 

Of'a 

Eatha. 

Of a 

lb. 

Avoir. 

I cwt. 

—^ ton. 

8 ch. 

= ft k. 

8 oz. 


= ft lb. 

Of a 

Bigha. 

4 ch. 

2 ch. 

= ftk. 

= ftk. 

4 0/. 

2 oz. 


= ft lb. 
=s ft lb. 

to kdthas 

«= ft big. 

I ch. 

=*k. 

I oz. 


=iVlb. 

5 k- 

4 k. 

- ibig. 

- ft big. 

Of a 

Rood. 

Of an 

Os. 

Avoir. 

2 k. 8 ch. 

= ft big. 

20 po. 

=f ft ro. 

8 dr. 


= ft oz. 

2 k. 

= A big. 

10 po. 

ft ro. 

4 dr. 


=» ft oz. 

I k. 4 ch. 

=irV big. 

8 po. 

■» ft ro. 

2 dr. 


* ft oz. 

I k. 


5 po 

■■ ftro. 

I dr. 


oz. 

Of an Acre. 

4po. 

2 po. 

fo- 

ro. 

Of 

4 Mile. 

2 ro. 

= ft ac. 

I po. 

= A ro. 

4 fur. 


— ft mi. 

I ro. 

20 po. 

=“ ft ac. 

- ftac. 

Of a 

Honth. 

2 fur. 
i fur. 


=:| mi. 
■■ft mi. 

i6 po. 

Of a 

■“1^ ac. 

Week. 

1 wk. 

2 wk. 

15 da. 

=■1 mo. 
■sft mo. 
■■ft mo. 

Or A 

# 

110 yd. 

Furlong. 

=■ ft fur. 

3ft da. 

*sft wk, 

10 da. 

■■ft mo. 

55 yd. 


-ft fur. 

if da. 

■■ft wk. 

• 




39ft. Prftctioe is a short method of finding the value of any 
quantity by means of aliquot parts^ when the value of a unit of any 
denomination is given It is therefore another method of solving 
questions in Compound Multiplication, 

395. Practice may be either Simple or Compound. 

It is Simple Practice^ when the value of one unit of a certain 
denomination is giveo^ and the value of a number of these units is 
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required ; but in Compound Practice^ the given quantity is not wholly 
expressed in the same denomination as the unit whose value is given. 

Thus, to find the value of 350 articles at 15a. 8A each is Simple 
Practice ; and to find the value of 14 rads. 15 sr. 7 ch. at Rs.i. 5a. 8^ 
per maund is Compound Practice, 

1. SIMPLE PRACTICE. 


398 . The Rule for Simple Practice will be best understood by 
the following Examples. 

Ex I. Find the value of 1298 things at Rs.Z. I4<2. 67). each. 

If the cost of a thing be Re.\ ; then the total cost is /?j'.I298. 

I /?.?. a. p. 

*• i 1298 o o =>price («<)/ftf.I each. 

• 8 

r _ 

I 10384 o o—price 8 . 

4^!. = 1 of 8a. i 649 o 0=price % 8a. 

2a. —I of 4a. 3?4 8 Osaprice (ji) 4a. 

6/.»I of 2a. 162 4 o=-price <»'2a . 

_40 o— price @ tp . 

Rs. 11560 5 o ggprice Q- Rs.%. 14a. bp each. 

Noto 1. It is generally most convenient, when possible, to use 
the aliquot part of the denomination next superior to the highest 
denomination of the price proposed. 

Here, Rs%. 14a. bp. is less than Rs^ by ta bp. Hence the 
calculation may be shortened thus ;— 


of Re.\ 
bp.^ \ of I a. 


iPj.1298. oa op. = price at Re i each. 

__ 9 

11682 o o "price at i?f.9 each. 

^r.8i. 2a. ssprice at la. . 

I * Rs,\o, 9a. "price at bp . 

1 _121 II o "price at la. bp . 



"price at fPx.8. 14a 6^^.... 


Mx, 2. Find the cost of 345 things at £%. ^^s. loj^f. each. 


\OS. sa i of I. 

£. 

345 

s. 

0 

d. 

0 "Cost ® ;^i each 


5 J. " 4 of lor. 

i035 

172 

0 

10 

0 "Cost @ £i 

0 "CQ^t ® 

I or. 

each. 

2 s. 6d. " i of ss. 

86 

S 

a "Cost @ 

5f. 

•••••• 

id. =si\j of 2 J. bd. 

43 

2 

6 " cost <3> 

2 J. 

bd. . 

4 of id. 

4 

6 

3 « cost @ 


3f. . 


2 

. 3 

l|"COAt ® 


l^a. 


£>343 6 lotascnst ® £3. 17^. 104^. 
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Otherwise thus :—As ;^3. 17J. io\d. is the-difference between 
;^4 and 2J. we can simplify the process thus 

d. 


of 

I \d. of 2S, 



s. 

d. 

£• 

s. 

345 

0 

0 

345 

0 

34 

10 

0 



2 

3 

li 

1380 

0 


13 


36 

13 


cost @ ;^i each. 


o 
_4 

O esCOSt ® ;^4 
l|»COSt@ 2J. 


each 

ijrf..... 


;^i 343 6 iot = cost @ ;g3. 17 J. 

Hote 2. Sometimes by introducing a subsidiary aliquot part 
we can easily find the required aliquot part ; thus, taking the preced- 


of £,\. 
fid.ss^ of 

of 6^f. 


£^ 

345 

s. 

0 

0: 

34 

10 

0 

ft 



2 

3 

14 

36 

13 

*4 


each. 


>cost at 2S. 

=cost at i\a 
:cost at 2^. 


lid. 


Ex. j. Find the value of 456! mds. at Es.Z. 5a. lop. per maund. 
Since loa., the cost of 456^ mds. at Re.i is /?j.456. io«. ; 


■we therefore proceed as before, thus :— 

Rs. a. p. 


^.a.^^ofRe.i ! 456 lo 


ia.=e^ of 4</. 

of la. 
3^. «*» I of 6p. 
l of 3p. 


3653 

114 

28 

14 

7 

2 


o 

2 

8 

4 

2 

6 


o =vaUie® AV.i 
_8 

o »= value ® Rs.Z 
6 = value ® 4a. 
74 **value @ la. . 
3} cs value @ 6p. 


each. 


11 OB value ® 3p. 

j z o value ® ip . 

7?i^38i9 7 7}«« value ® Rs.%. 5a. 10^. each. 


Ex. 4. Find the cost of 2864^ cwt. at qj. lofrf. per cwt. 

Since would introduce a fraction of a farthing, it will be 
better to find separately the cost of 2864 cwt. and of a cwt. and 
then add. 


Ss. -» i of /I. 
4f. -» I of £1. 
lod. — I of 5J. 
^d. *= 1*0 of $s. 

^d. » ^ of 6d 


£• 

.r. 


2864 

0 

0 

; 716 

0 

0 ■■ 

1 572 

16 

0 

1 119 

6 

8 a 

W 


8 

19 

d a* 

j£J 417 

I 

8 «• 


^4 

i|f- 


5 

ioi8— 


cost ® £t each, 
cost ® ss. ... . 

cost @ 4^. . 

cost @ lod, ... 


s. 

9 


J} 19 . 

4 


d. 

jol 


cost ® fd.. 


loid. each. 

2ii- cost of f of a cwt. 


ioi8— cost ® 9s, lo^d. per cwt. 
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1 . 

3 . 

5 . 

7 . 

9 . 

11 . 

13 . 

16 . 

17 . 

19 . 

31 . 

38 . 
25 . 
27 . 
29 . 
31 . 
33 . 
35 . 

37 . 

39 . 
41 . 
48 . 
45 . 


•V 

Ex. the price of 2108 cwt. of sugar at 6 j. 2f«/. each. 







s. 

AS 

- ft 

of 

£t- 

2108 

0 

2S. 

- ft 

of 

4 s. 

421 

12 

2d. 

** A 

of 

2S. 

210 

16 

Id. 

- ft 

of 

2d. 

1 17 

II 

4rf. 

- ft 

of 

I''- 

2 

3 


I I 


;j276i 5 


d. 

o ss price at.;^t each. 

o B price at 4.r. .. 

o B price at 2 j . . 

4 Bsprice at id. . 

11 == price at Id. . 

ii|=:price a^. ^d . 

2j =s price at ;£i. 6s. 2|rf. each. 


flxamples CXIX. 

Find by Practice the values of the following articles :— 


3467 at 2d. 6p. 

1448 at lou. %p. 

2370 at J3a. 4/>. 

1250 at 25. 3£</. 

7351 at I 4 J- 9K 
1600 at Rs 2. $a. 6p. 

632 at Rs.14. 5a. 6fi. 

1298 at 17 -r. 92 ^. 

2937 at 2. iijr. jofd. 
412 at £5. I4.r. 5|// 

295 at5. I la. 

3546 at £5. 15^. 7td‘ 
1449^ at I.* 6a. 6p. 
ii28{at^j.2. 15a. i\p. 
6147I at 175. 6\d. 

2*71 at £2. I 7 J. 7 i<^. 
674ft at £3. I9f. 6ld. 
169*875 at £2. 17J. io\d. 
3764*6 at ^j.27. 4a. lop. 
821’$ at Rs.6. i$a. zp. 
45656 at 6a. 2lp. 

2731 at £4, 8#. 9|rf. 
30000 at Rs.a* 2a, 4lP> 


2. 659 at 13a. 2p. 

4 . 1281 at $a. 4p. 

6 . 659 at IS. 7ld. 

8. 328 at Bs. ^\d. 

10 * 2345 at Rs.2. i4<2. %p. 

12. 140321 at 13a. 

14 . 7777 at 17J. S$d. 

16 . 537 at £1. 7 s. 2jrf. 

18 . 1684 at £8. 5r ild. > 

20 . 6439 at Rs. 16. 15«. 7 ip, 
8*3. 3655 at £9. 16s. lold. 
24 . 65437 at /?i.4. 13a. zp. 
26 . 237i at 13a. 8 p. 

28 . 7432I at Rs.6. 12a. 4p. 
30. 2763^ at 13J. 6\d. 

33. 769I at Rs.\6. 4a. 

34 . 22*6 at $a, ip, 

36 359 ’ 3 t *5 at £1. 6s. zd. 
38 . 178*6 at/?x. 3. 5a. zp, 

40 . 861 at Rs.^. 7a. ^\p. 

42 . 2841 at 5r. lo^^d, 

64 . 567384 at 5». io|^. 

66. 5x09^ at £4. idr. 4|if. 
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II. COMPOUND PRACTICE. 

397 . The Rule for Compound Practice will be easily shewn 
by the following Examples. 

Ex^ z. Find the value of 8mds. 6sr. i2ch. at 6a. %p. per rad. 

Rs. a. p. 

5 sr. = J of I rad. 568 rvalue of 1 rad. 

_^ 

43 5 4 = value of 8 rads. 

1 sr. ail of 5 10 SB value of 5 sr. 

8 ch. SB I of I sr. 2 2 ■> value of 1 sr. 

4 ch. B* I of 8 ch. j I 1 s» value of 8 ch. 

I_6| SB value of 4 ch. 

/?j.44 3 11^ as value of 8 mds. 6 sr. r2 ch. 


Ex. 3 , What is the price of 3 cwt. 2 qrs. 16 lbs. at 7s. 8af 
per cwt. ? 



1 

s. 

d. 

2 qrs.Bs| of I cwt. 

3 

7 

8 —price of i cwt. 

9 


10 

3 

D 

0 —price of 3 cwt. 

14 H>s.bsJ of 2 qrs. 

1 

13 

10 —price of 2 qrs. 

2 fbs.of 14 qrs. 


8 

5 1 SB price of 14 Ks. 



I 

24— price of 2 S>s. 



6 

6 —price of 3 cwt. 2 qrs. 16 H>s. 


Ex. j. Find the value of ii rads. 4 sr. 8 ch at Re.i. 14a. 4p. 


per seer. 







Rs. 

a. 

P‘ 

8 ch. — 1 of I 

sr. 

I 

14 

4—value of 1 seer. 

4 sr. — 1 sr. X 

4 \ 



_4 

I md.—4 sr. X 

10/ 

7 

9 

4—value of 4 sr. 





IjO 



__ 

__ 

4aBvalue of i md. 



\ 


11 



834 

2 

8-value of 11 mds. 



7 

9 

4—value of 4 sr. 




«5 

2—value of 8 ch. 


^j.842 

11 

3—value of II mds. 4 sr. 8 ch. 


Ex. 4. Find the value of 365 mds. 37 sr. 8 ch. at Rs.126. 6a. 
per maond. 
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20 sr.ai^ of 1 md. 


30 sr.s) of 20 sr. 

5 sr.s=4 of 10 sr. 

2 sr. 8 ch. =■ if of 5 sr. 


Ex. Find the 
per bigha. 


Rs. 

a. 

A 

126 

6 

8 - value of i md. 

1264 

2 

10 

8“value of 10 mds. 

[2641 

10 

10 

8—value of 100 mds. 

37925 

0 

_ 5 

Devalue of 300 mds. 

7585 

0 

Devalue of 60 mds. 

632 

I 

4—value of 5 rods. 

63 

3 

4“v.ilue of 20 sr. 

31 

9 

8=value of 10 sr. 

IS 

12 

lOBvalue of 5 sr. 

7 

14 

5 •» value of 2 sr. 8 ch. 

/?j. 46260 

9 

7.» value of jbsmds. 37sr.8ch. 

rent of 71 bighas 6 kat. 14 ch. at Rs.Z. 12a. 


! Rs. a. p. 


4 kat.“ 

i of 1 big. 1 

1 8 

12 

0 *= rent of 1 bigha. 


1 



10 



' '87 

8' 

0 “rent of 10 bighas. 

7 


1 

612 

“8“ 

_ 

0 *»rcnt of 70 bighas. 



8 

12 

0 “rent of i bigha. 

2 kat. “ 

h of4 kat. 

1 

12 

0 “rent of , 4'kat. 

8 ch.= 

1 of 2 kat. 


14 

0 “rent of 2 kat. 

4 ch. “ 

1 of 8 ch. 


3 

6 “rent of 8 ch. 

3 ch.®s 

1 of 4 ch. 


1 

9 “rent of 4 ch. 





io§“rent of 2 ch. 


/?5 624 4 f4 »rent of 71 big. 6 kat. 14 ch. 


Examples CSX. 


Find by Practice the value, rent, &c. (as the case may bs) of 

' V ^ ^ 

/I. 15 mds. 25 sr. ii ch. at Rs.12, 103. 8/). per maund..^ 

' 2. 8 mds. II sr. 7 ch. at R 5 .(>. 10a. %p. per maund. .1 

3. 18 rads, s sr. 6 ch. at Rs.if. 14a. 8^ per maund. % 

4. ^777 mds. 20 sr. 12 cb. at A’f 40. loa. Zp. per maundv^l 

5. 373 mds. 39 sr. 7 ch. at Rs.z^. 2a. ^p. per maund. 

6. ^^3 cwt. 2 qrs. 17 lbs. at £1. sj. 8ff. per quarter. 

S 7. 57 cwt. 3 qrs. 14 tts. at ^^5. 94. 6<i per cwt. 

8. 45 02. 6 dwti. 7 grs. at 54. lod, per oz. 

8. 37 cwt. 3 qrs. 2 lbs. at ^^3. 14^. 74^- per cwt. 
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6. How much will the carriage of 5 packages, each containing 
4 cwt. 3 qrs. 21 Ihs., come to, at Rs.6. 4a. per ton ? 

7. What is the dividend on i?j.S7348. $a. 4/. at 7a, t>p. in 
the rupee ? 

8 . What is the dividend on £»\7\o. 14s. 6d. at 13J. 4^. per £ ? 

9 . Find the price of iii things at lu. 11^. per every ii. 

10 . Find the weight of 2697 packages, each weighing 19 lbs. 
10 oz. 18 dwts. 22 grs. 

11 . What distance will a train travel in 3 hours 39 min. 22 sec. 
at a speed of 49 miles 7 fur. 53 yds. per hour ? 

13 . Find the rent for ii mo. 2 wks. 6 days from March i, 1889 
at Rs-sS. 4a, 6p. per month. 

13 . Find the produce of 14 bighas 18 k. 2 ch. at 12 mds. 8 sr. 
per bigha. 

14 . Find the rent of 375*3675 bighas at Rs.ig. 13a. per bi^ha 

15 . Find the value of 1437526 gallons of spirit at AV ii. 14a. 
per gallon. 

16 . A bankrupt owns 795375 and pays 12a. 3/. in the 
rupee ; what is the value of his assets ? 

17. A bankrupt’s debts amount to .^j.35483. 5a. 4^. ; find what 
his creditors will lose, if he pay lo^r. sip. ip the rupee. 

18 . When exchange is at 2r. i^d. per rupee, what is the value 
of RS.40S2. 8a. 8p, in English money ? 

19 . Find the rent for 7 mo. 3 wks 4 days from Feb. (, at 
Rs.6o per month. 

20 . If I lb. Avoir, is i ib. 2 oz ii dwts. 16 grs. Troy, what is 
the weight (Troy) of 1 cwt. 2 qrs. 25 lbs. 10 oz. 6 drs. ? 

111. INVOICES. 

399 . Every tradesman sells his goods at two prices, cash and 
credit. When payment is made at the time ol purchase, it is 
called casAj but otherwise credit. Both the%e sales are entered 
in a book called the Day-Book, in the order in which they occur 
in the course of the day. 

The entries in the Day-Book are posted at short intervals in 
the Ledger, the index of which contains a list of customers’ names 
in alphal^tical order. For facility of reference, opposite each name 
is the page of the Ledger in which is collected all tlU dealings which 
have taken place with that particular customer. 

400 . When a buyer has completed his purchases he is presented 
with a Bill containing in detSil a written list of the goods bought 
with a statement of the cost ol them attached. An iBTOioe is a 
copy of the Bill which is sent home with the goods or forwarded to 
a customer living at a distance. Each separate entry in an Invoice 
or a Bill is called an Item. 
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401. An Acooimt is a statement sent by the seller to the 
. buyer at the end of the term of a credit shewing the totals and dates 
of each Invoice and the sum total of the whole. In such a case the 
account is said to be rendered (i.e.) sent to the buyer, if the 
details of the goods are also given, it is called a Detailed AcOOHIlt 
or Bill of Parcels. 

(i) Specimen of an Invoice. 


Invoice, Calcutta, April, 1897. 

From S. C. Auddy, Esq. 

58, Wellington Street. 


16 copies of Hall and Steven’s Euclid... 

at Rs.^n la. 6p. 

Rs. 

49 

a. 

8 

A 

0 

14 copies of Todhuntet’s Euclid . 

at ^.r.2. 6a. 6p. 

33 

II 

0 

25 copies of Lock’s Arithmetic . 

at Rs 3. la. 6p. 

77 

5 

6 

10 copies of Dlcken’s Novels. 

at Re.i. 4a. 

12 

8 

0 

(ii) Specimen of an 

Account. 


0 



K. C. Sett & Co. • Calcutta, May 4th, 1897. 

Bought of Khetter Mohan Dey & Co., 

45, Kadha Bazar Street, Calcutta. 


1897 
January 5 
February 12 
March 18 
April 4 


To goods as per invoice, 
To goods as per invoice. 

To.ditto.... 

To.ditto.... 



a. 

A 

48 

10 

6 

59 

7 

3 

85 

12 

0 

72 

6 

. 

6 

266 

4 ! 

3 


(iii) Specimen of a Detailed Account. 


H. Balfour, Esq.* 

Bought of Moore & Co., 

Dhurmtollah Street. 


Calcutta, S4th, 1897. 


1897 
April 21'40yds 
idoz. 
25yds. 
May 4 23yds. 

I j 5yds. 
June e614yds 


Irish linen.at Re.i» 

Dusters. 

Towelling .. 

Flannel. 

Brown Holland.. 

Calico .. 


» 

»» 

}> 


Re.\. 


22yd$. Brussels Carpet „ Rs,2. 
2 Rugs, Rsao. %a., Rsa%, Sa. 



Rs. 

a. 

A 

Rs. 

2.1 

P 

4a. %p. 

5 * 

10 

8 

. 



4a. %p. 

3 

B 

0 




7 a. 4 p. 

11 

J 

4 

66 

10 

0 

3a. 4p. 

27 

12 

s 




70. Bp. 

7 

3 


m 


8- 

3a. Bp. 

3 

'A 


■ 

m 


4a. Bp. 

50 

6 


1 

■ 



*9 

0 


IS 






■ 

1184 

IE 

I 


20 
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Bzamples CZXII. 

Make out invoices for the following ;— 

1. lo sr. of sugar at 3a. 9^. per sr.; 6 sr. of tea at 15a. 3^. persr. ; 
8 sr. of coffee at 14a. 3^. per sr.; 12 sr. of wheat at la. 2^. per sr.; 
10 sr. of rice at la. 3p. per sr.; and 9 sr. of cream at 1 \a. per sr. 

2. 4| yds. of long cloth at ^a. (jp. per yd. ; 7} yds. of cambric 
at 4a. tip. per yd. • 6 pairs of socks at \a. 3^. per pair; 3 pairs of 
hose at 4a. per pair; i doz. pairs of socks at 2a. g^p. per pair ; 
and yds. of flannel at 8a. i ip, per yd. 

3. 5 Ihs. of black tea at 5a. 4p. per Ib. ; 2\ !bs. of green 
tea at Rs.2. 4a. per 9 b.; 15I lbs. of lump sugar at 3a. per Bb. ; 17 lbs. 
of moist sugar at 2a. Zp. per lb.; 7| lbs. of raisins at 7a. 4p. per lb. ; 
and 4 9 bs, of currants at 4a. 4p. per lb. 

4. 15I yds. of flannel at 2s. 3d. per yd.; 29 yds. of calico at SJdf. 
per yd.; 25 yds. of Irish linen at 2.r. 4d. per yd.; 17 yds. of towelling 
at 15 . 2d. per yd.; I2| yds. of brown holland at ii\d. per yd.; and 
34 doz. handkerchiefs at 91. lod. a doz. 

5. 39^ yds. of Brussels carpet at Rs.2. loa. Sp. per yd.; 62| yds. 
of Kidderminster carpet at Jle.j. 12a. per yd.; 27 yds. of cocoa-nut 
matting at 9a. 4p. per yd.; 34J yds. of drugget at Re.i. 2a. per yd. ; 
and 43i yds. of India matting at 8a. 8p. per yd. 

6. I7f yds. of calico at 6a. tp. per yd.; 35,yds. of flannel at 
14a. 2p. per yd.; 96^^^ yds. of sheeting at Re.\. oa. 4p. per yd. 
io4f yds. of holland at 8a tp. per yd. ; and 12^ yds. of ribbon at 
5a. 7p. per yd. 

7. 17} mds. of coal at .^5.8. 14a. per md.; carriage of ditto at 
Re.\. 2a. per md. ; 2 mds. of coke at Rs.14. ga. 4p. per md.; 62 mds. 
of gram at Rs.2. 2a. per md. ; 23 sr. of seed at 9a. per seer ; and 
136 mds. of grain at Rs.3. 1 la. per md. 

8. 24*25 yds. of cloth at Rs 5. 4a. per yd.; 12 yds. of flannel at 
15a. 4j^. per yd.; 4375 yds. of calico at 6a. per yd. ; 12 75 yds. of 
drugget at Re.i. 6a. per yd.; 37 yds. of Brussels carpet at Re.i. 13a. 
4p. per yd. ; and 25*5 yds. of Kidderminster do. at Re.\. 4a. 8p. per yd. 

9. 3I pharas of lime at Rs.2. 3a. 4p> per phara ; 15 sr. of 
ghee at Rs.20. 8a. per md.; 2f sr. of tea at Re.i. oa. 8p. per seer ; 
20 sr. of flour at ^5.2. 3a. per md. ; 3J yds. of flannel at Re.i. 2a. 
per yd.; and 29 yds. of calico at 9a. 7p. per yd. 

10 . Calcutta, June 16th, 1885.—W. Godfrey, Esq. bought of 
Ghose and Co., 500^ envelopes at 14a. 8p. per 100; 3 boxes of elastic 
bands at iia. per box ; \ a gross of penholders at 6a. 4p. per doz. ; 
2\ reams of Foolscap at 7a> per quire ; 4 dozen quill pens at 3a. 
per doz.; 13 note-books at 9a. each : and 250 official envelopes at 
Re.i per too. Make out a copy of the bill and find its amount 

_ 


CHAPTER VIII. 

Involution and Evolution. 

403 . A power of a number is the number which arises from 
successive multiplications by itself; the operation by which it is 
obtained is termed inrolntion ; and the deg^ree or order of the 
power is denoted by the number of factors employed. 

Thus, taking the number 2, we shall have the powers of it 
as follows:— 

2n3, the first power of 2 ; 2 x 2«4, the second power of 2 ; 

2 X 2 X 2 «b 8 , the third power of 2 ; 

2X2X2X2«»i 6, the fourth power of 2 ; 

2X2X2X2X2«>32, the fifth power of 2 ; 

2X2X2X2X2X2b 64, the sixth power of 2 ; 
and so on, as far as we please ; 

but instead of expressing these multiplications at lengthy which 
would soon become inconvenient, we denote the same operation by 
means of indices or small figures placed a little above the line to 
the right of the quantities whose powers a're intended to be exhibit¬ 
ed ; thus, what Is put down above may be denoted by 

2*■■2 ; 2**»4 ; 2*ss 8 ; 2^=« 16 ; 2®«««32 ; 2*=64 ; &c. ; 
where the index sometimes called the exponent is equal to the 
number of factors and is greater by one than the number of 
operations, 

403 . The second powers of the nine digits are expressed thus :— 

I** I ; 230(4; 33 = 9 ; 4*=»i6; 5*«»25 ; 63=!36; 

73-.49 ; 8*«64 ; 9»-8i ; 
and their third powers as follows :— 

i^wm I • 23 s =8 ; ; 43 = 64 ; 5^=125 ; 6 ^ m 2 i 6 ; 

7 ®-343 J 8*-51* ; 9 *- 729 - 

The second and third powers of numbers are styled their eqnarei 
and onbes ; and the operations by which a// powers are obtained 
are merely those of multiplication. 

404 . A power of a fraction is equal to the fraction formed by 
raising both its numerator and denominator to the power, and 
the power of a quantity formed by factors Is found by raising each 
factor to the power. 

Thus, xf x|=^ ; and so on. 

Also (2X7)3-i23x7*=»45<49»i96; (2‘S)*—2*S X2*5 X2*5 = i5-625, 

JNTotc. A mixed quantity must be represented as a simple 
fraction or as a decimal, before the process can be applied. 
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405 > A root of a number is such a number as being multi¬ 
plied into itself one or more times produces it; and the operation 
by which this root is obtained is called evolution. 

Thus, the second or square root of i6 is 4, because the square 
of 4 is 16, or 4*B4X4« 16. The third or cube root of 512158, 
since the cube of 8 is 512, or 8*■■8 x8x8 = 512 ; and similarly of 
vulgar fractions and decimals. 

406. This operation is expressed by the sign «/ which is called 
the radical sign, with a small figure placed on its left to particularize 
the root intended : thus, 

^i6-i4 ; ^512*8; andV32»2 ; 

but the square root is denoted by the sign J only^ without the small 
6gure, as being of most frequent occurrence. 

These operations are also indicated by means of the primitive 
fractions i, &c., used as indices, so that the indices &c, 
denote operations exactly the reverse of those expressed by the 
indices 2, 3, &c., respectively ; thus, 

4*«»i61 i 6^»4 and 8**>»5I2 ; 5i2^«*8. 

I. EXTRACTION OF THE SQUARE ROOT. 

407. A perfect square is a number whose square root can 
be expressed exactly either by an integer or by a fraction. 

Thus, 16 is a perfect squarcy for its square root is 4. 

408 . In squaring a number we see that its square has the 
same units’ figure as the square of its units’ figure, and if a number 
ends with o, its square also ends with o. Now as the squares of 
the simple numbers i. 2, 3, 4, 5, 6, 7, 8, 9, andfalso 10 are respectively 
I, 4, 9,16, 25, 36, 49, 64, 81, and 100, it follows that the square of 
every number (integral or decimal) must end with either r, 4, 5, 6, 9, 
or an even number of o’s. Hence no numhtr ending with (i) the 
digits 2y 3y * 5 ', (ii) an odd number of dsy can be a perfect square. 

409 . By the help of the Multiplication Tables we can imme¬ 
diately obtain the square root of a number not exceeding 400. 

Thus, 9X9«8i, and 15x15-225 ;i^(8i)=9, and ^ 225)b*I5. 

110 . When*a number can be easily resolved into its prime 
factors, its square root can be determined by inspection. In a perfect 
square, every prime factor that occurs must occur an even number 
of times. Thus, 

Ex, J. Find the square root of 1764. 

1764*2x2 X3X 3x7 X7-2*x 3* X7*-(2X 3x7)*. 
»yi^=2X3x7—42* Ans. 
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Ex. 2. Obtain the square root of 705600. 

7056oos»ioxiox2X2x6x6x7X7*»(io* N2* x6* X7*) 

■ (iox2x6x7)*. 

^705600=10x2x6x75=840. Ans. 

Ex, What is the hast number which, when multiplied into 
51425, will make thefproduct a perfect square ? 

5i425«=ii XII X425=ii X II X25 X I7-II* X5*x 17. 

/, the required number=i7. Ans. 

Ezamples CXXIir 

1 . Find the respective values of ;— 

{0 31 *- . (2) 39’x 48*. (3) 925^ (4) f 3 i* 5 )** 

(5) (8o6* + 3i»)x 59. (6) (2f)^ (7) 506*+ 506®“307®. 

(8) (15**-I*3i*)+i5. fg) 502*+ 18®-1376*. 

(10) (7*03* X'i9)*+-(3*i4X 02)*. (ii) i-03f4’07 + 3 16)*. 

2 . Find ( 4 y inspection^ which of the following are square 
numbers 

(1) 27 ; 96 ; 524 ; 9450; 7805 * 9604 ; 12321 ; 494208. 

(2) 4000; 75720 ; 388129 ; 582168 ; 12343225 ; 38S12900. 

3 . Find the square roots of {.using factors') :— 

(1) 49 ; 196 ; 289 j 361 ; 324 j 256 ; 121 ; 400; 144. 

(2) 625 ; 529 ; 900; 1296 ; 17424 ; 63504 ; 99225. 

(3) 680625 ; 48024900 ; 12446784 ; 2480625 ; 57153600. 

4. Find the hast numbers which, when multiplied Into the 
following numbers, will make the products perfect squares :— 

175; 693; 1456? 3465; 3456; 4536; 28413; 750750. 

5. What must be the least number of soldiers in a regiment, to 
admit of its being drawn up 2, 3, 4, 5, or 6 deep, and also of its being 
formed into a solid square ? 


411 . From the number of figures in any proposed quantity^ to 
find the number of figures in its square root. 

Since, the square root of 1 is 1 ; 

the square root of 100 is 10 ; 
the squaie root of 10000 is 100 ; 
the square root of 1000000 is 1000 : &c.; 
we see immediately that the square root of a number of fewer than 
3 figures must consist of only i figure ; that of a number of more 
than 2 figuies and fewer th 5, of 2 figures ; that of a number of 
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more thaa 4 figures and fewer than 7^ of 3 figures, and so on ; 
whence it follows, that if a dot or full point be placed over every 
alternate figure, beginning at the unt/j^ place, the number of such 
points will be the same as the number of figures in the square root. 
This is called the Sale of Poiating. 

Thus, the square root of consists of 2 figures in its integral 
part ; the square root’of 314256 consists of 3 figures in its integral 
part; and so on. 

412 . The extraction of the square root of a number depends 
on the principle illustrated by the following example :— 

Since 28*=*(2o+8)*«20*+2X2ox8 + 8* ; 

28*-20**-2X20X8+8*; 

/. 28* - 20* *f-(2 X 2o)ae8+a proper fraction. 

413 . To extract the square root of a whole number. 

Rule. Point the alternate figures of the n’lraber proposed, 
beginning at the place of units, so as to form as many periods of two 
figures each as possible, and remember that each period consists 
of the figure over which the dot is placed and the figure to Its left. 
(The first period may consist of one figure only). 

Find.the greatest square number contained in the first period 
on the left hand, put down its root on the right as in division, and 
subtract it from that period. To the remainder bring down the 
next period for a dividend, double the root just found for a divisor 
(called the tfial divisor\ and find how often it is contained in 
this dividend exclusive of the figure on its right hand ; annex this 
quotient to the figures in both the quotient and divisor. Multiply 
the divisor thus completed by the last figure of the quotient, and if 
the product be not greater than the dividend, subtract it from the 
dividend, but if the product be greater, use a lower number for the 
root figure until it becomes less ; subtract the product as before. 
To this remainder bring down the period which comes next in order; 
take twice the number in the root, and see how*often it is contained 
in this dividend with its last figure omitted ; and proceed precisely 
as before. Repeat the process tiil every period in succession is 
disposed of, and the root will thus be obtained. 

Note. If at any step the quotient figure is o, set down o in 
the root, annex it to the trial divisor, bring down the next period 
and proceed as before. 

Ex. It Find the square root of 8649. 

Place dots over 9 and 6, so that the number 
is divided Into two periods, 86 and 49. 

The number whose square is immediately 
below 86 is 9 (for 9 *h>8i which is next below 86 . 
Hence g is put in the root and 81 subtracted 
from 86. 


8649/93 

8JL_V" 

J83I549 

Ij49 
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To the remainder 5 (js brought down the next period 49 ; thus 
the new dividend is 549. Now 2x9918, is the trial divisor^ which 
goes into 54 (549 with 9 omitted) 3 times. Hence 3 is put after 9 
in the root and also annexed to 18. Multiply 183 by 3 and the 
product is 549, which subtracted from the dividend leaves nothing. 
Therefore 93 is the root obtained. 


Jix. 2, Extract the square roots of 804609 ; 12809241 ; and 
21224449. 


(I) 804609 / 897 - 
64 _ \ 

169 1646 

1787 12509 
:r2509 


(2) 12809241 / 
9 \ 


65 


380 

325 


7075592 

4949 

7149164341 

[64341 


( 3 ) 212 ^ 4449 / 4607 . 
86I522 

9207164449 

I64449 


414 . When an integer (which is a perfect square) ends with 
an even number of ciphers, it would be sufficient to extract the square 
root of the significant figures and then lo annex to the root one 
cipher for every two ciphers in the proposed number. 


Ex. Extract the square root of 841000000. 


§ 41000000 / 29 pOO . 

4 _ \ 

491441 

1441 


Here are 6 ciphers in the given 
number therefore we add 3 ciphers 
to 29, the square root of 841. 


415 . Again, since the square root of 'oi is ‘ i ; 

the square root of 'oooi is 'Oi ; 

, the square root of ‘oooooi is 'ooi &c. ; 

we infer that the quantity proposed must first be made to have an 
even number of decimal places, and then the pointing must proceed 
from the place of units towards the right-hand over every alternate 
figure as before ; and the number of such points will be the same as 
the number of decimal places in the square root. 

416 . If there be no whole number or integral part in the 
proposed number, we must, in pointing, begin with the second figure 
from that which would be the units* place, if there were a whole 
number, and place dots successively over every alternate figure to 
the right If there be a whole number as well as a decimal fraction, 
it would be the safest method to begin at the umt^ place and point 
over every alternate figure to the right and lej^ of it The number 
of dots over the whole numbers and decimals will shew the number 
of figures in the integral and decimal parts of the root respectively. 
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Ex, Extract the square roots of 937024, '02819041 and '00822649. 


(I) 9 J* 7624 ( 9 ‘ 68 . 

81 - 

(3) *0281964! (‘1679. 

(3) *o 682264§('0907 
81 

1861270 

26181 

180712649 

1116 

156 

I12649 

1928 15424 

3272590 


15424 

2289 



3349 30141 

30141 



EzampleB GXXIY. 

1. Find the square roots of :— 

(1) 676; 1444; 16129 > 2102$ ; 288369 ; 998001 ; 71289. 

(2) 202$ ; 692224 ; 54756 ; 822649 ; 97574884 ; 10004569. 

(3) 33016516 ; 45859984 ; 5774409 i 62805625 ; 4020025. 

(4) 6512490000 ; 5777216064 ; 95481000000 ; 3915380329. 

(5) 8260628544 i 93870306991561 ; 787026841863680889. 

3 . Extract the square roots of:— 

(1) 22*09 ; 33*64 ; io82'4i ; 23*8484 ; 187*4161 ; '128881. 

(2) '0064 ; *005329 ; *00053361 ; *00038025 ; 3659*0401. 

<3) 1164*1744 ; 136966*6081 ; 240168*6049 ; 236*144689. 

(4) 41605*800625 ; *00501361708761 ; *00000049112064. 

3 . A certain number of boys spent i?r.90. 4<z., each spendini; 
as many four>anna pieces as there were boys ; what was the number 
of boys ? 

4. A square pavement contains 20736 square stones, all of the 
same size ; what number composes one of its sidqs ? 

6. A society collected among themselves for certain purposes 
a fund of Rs.^$g, 6 a. ; each petson paid twice as many pies as there 
were members in the whole society. Find the number of members. 

6. A general, trying to mass his army of 15410 men into a 
square, found he had 34 men over ; required the number of men in 
the front. 


417 . If the number is not a perfect square, we can find an 
approximation to its square root to any required number of decimal 
places by affixing ciphers to the right-hand of the proposed number 
and bringing down periods of 2 ciphers each. 

Find the square roots of 11 and *4, each to 4 places of 

deeiiiials. 
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(I) 


11*00000000 

9 



63 


200 

189 


661 


1100 

661 


6626 


43900 

39756 


66326414400 

397956 


16444 



• • • • 

*40000000 

36 


123 

400 


369 



1262 


3100 

12524 


12644 


57600 

50576 


7024 


418 * When the proposed number is a recurring decimal, extend 
the recurring part by a repetition of its period and then proceed as 
in decimals. 


Thus, to extract the square root of 4*3! 57 to four places of 
decimals, first extend the recurring part 157 and put 4‘3iS7i57157.•• 
for 4*3! 57, and then proceed as usual. 

419 . When the number of figures to be found in the decimal 
part of the root is iarg^Cy we may obtain Da the usual way one more 
than half the required number of figures in the root, and then the 
remaining figures by dividing the last remainder by the last divisor, 
as in Art. 389. 


16 ’ 


Ex. Extract the square rcot of 10 to 8 places of decimals. 
^316227766. .. 

9 _ 

6,3,2.4.4)49116(7766 

44271 
4845 
4427 

418 

379 

39 

38 



63221 


14400 
112644 
632421175600 
1126484 


49416 The first 5 figures are obtained in the usual' 
way, and the last 4 by Contracted Division. 


Szamplei CZXV. 

1 . Find the square roots of (each to 4 places of decimals) ;— 
(i> 2 ; 3 ; 5 J 6 ; 7 ; 8 ; 12 j 13 ; 18 ; 20 ; 32 ; 38. 

(2) 44; 5> ; 72 ; 80 ; 95 ; 638 ; 796 ; 801 ; looo. 

(3) 5713 i 363 i 35126 ; 8837 ; 822646 ; 72471438 ; 7432 . 
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2 . Extract the square roots of (each to 4 places of decimals) :— 

(1) I ; *2 ; *3 ; ’4 ; ’5 ; -6 ; 7 ; *8 ; *9 ; i’2 ; 1-6. 

(2) -OS ; 51 j 4*9 ; -16 ; 016 ; -or ; 51 ; -051 ; 4 03. 

(3) *002 ; 225 ; -021 ; J ; 4 5 ; 34*85 ; 32173025 ; i87- 

(4) 3**4159 ; *75*250564 ; 12-56636 ; 29*41275; 7894*6193- 
(S' 2-3’6i ; 5*ol32 ; 40298! ; 49*0052! ; 07 ; 57 §7 i 'oiqS- 

3 . Find to TO decimal places the square roots of :— 

(1) *001728 ; 9*79 ; *0683 ; *3467 ; 44*284 ; i 57 ; 75 * 347 - 

(2) *85 ; *07 ; '3 ; 97*9 ; 0003532 ; 27*773 ? *0365- 

420 . The square root of a fraction may be obtained by findinji 
the square roots of its numerator and denominator separately. 

(i) If the denominator of the given fraction, or of th«r fractional part 
of the mixed number, be a perfect square^ we apply the Rule 
directly, whether the numerator be a perfect square or not. 


Thus 


’ V *69 
V 64 ~ 


yi44^ 12 
, 13 

s/29 5*3 85164... 

s/ 64 ** 


. / 8 i 7 „ / 529 . n/ 529 „ 23 ^^ 

’ V ®64 V ^64 8 “ 


8 

31957 

25 


*673145—. 


s/ 319 S 7 ^ 178*7652.. 
s/^ 5 


- 35 * 7530 - 


[2) But if the denominator of the given fraction or of the fractional 
part of the mixed number be not a perfect square^ we reduce 
the fraction or the mixed number either (i) to an equivalent 
fraction whose denominator is a perfect square and extract 
the square root of both numerator and denominator, or 
(ii) to a decimal, and proceed in the usual way. 


Thus, / 35 . 5:91607-.g 

' V 7 X 7 V49 ^49 7 


or 


X 7 
X 7 

^/(• 7 I 428 §)-* 845 I 5 ... 


x/«-Vf - VM- 'i 

or — V(25*H)“ 5*072205... 


3 iL 3 « s/ 3113 ^ 55794265 ... 

121 II II 

■■ 507220 S... 


421 . If a recurring decimal is a perfect square^ it would be 
convenient to reduce it to a vulgar fraction and proceed as in 
Art. 420 (i), above. 


Thus, 
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Examples CXXVI. 

1 . Find the square roots of :— 

0 ) ; UM t ; mil 

( 2 ) 4 §f ; lofl ; 34sU I 3*11 ; 32* ; j 564118- 

(3) 30831*1 ; 72002* ; 30789118 ; i5o6iUf 5 i5475iiVff- 

2. B'ind the square roots of (each to 4 places of decimals where 
the root does not come out exactly) :— 


(I) 


5 

8 


I 

9 ^! 


,2 1*28 4‘4i 


76 


14 5’04 *00841 


5 ' 12*5 ' *64 ' ' 17 ' *012 ' 1000 

(2) { : 21/, ; 4 j‘i:}! : H ! 21 iVt ; ^ s 27 ^- 

(3) H ! 18* ; ; JA ! 287 * : : 367 ?: 756-28M*lt- 

3. Find jihe square roots of :— 

(1) ‘i ; *027 ; 18*7 ; 3*361 ; 28*4 ; *00027 * 4738*027. 

(2) *00134 ; *071! ; 537 ; *004 ,* 5*4 ; *oi7 i -649382716. 

II. EXTRACTION OF THE CUBE ROOT. 


423 . A perfect cube is a number whose cube root can be 
expressed exactly either by an integer or by a fraction. 

The cubes of the digits i, 2, 3, 4, 5, 6, 7, 8, 9, 

are respectively I, 8, 27, 64, 125, 216, 343, 512, 729, 
and it is important that these last numbsrs and the corresponding 
roots should be committed to memory. 

423 . Given the number of figures in a number^ to find the 
number of figures in its cube root. 

Since, the cube root of i is i ; 

the cube root of 1000 is 10 ; 
the cube root of 1000000 is 100 &c.; 
it follows that the cube root of any numbet between 1 and 1000 must 
He between i and 10, i. will have one figure in the integral part *, 
of any number between 1000 and 1000000 must lie between 10 and 
100, i.e., will have 2 figures in the integral part ; of any number 
between 1000000 and 1000000000 must lie between 100 and 1000, i.e,^ 
will have 3 figures in the integral part, and so on. Hence, if a point 
be placed over the units^ figure of the number, and thence over every 
third figure to the left of that place, the number of points will shew 
the number of figures in the integral part of the root. This rule 
may manifestly be extended to Decimals. 

424 . To extract the cube root of a given number. 

Rule. Place a point over the umt^ figure of the given number 
and thence over every third figure to its left, and also to Its right 
if the number be a decimal, adding ciphers, if necessary, to get periods 
of three ; and remember that each period consists of the figure over 
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which the dot is placed and the two figures to its left, if there are so> 
many (for the first period may contain i, 2, 3 figures). 

Find the number whose cube is either equal to, or next less 
than the first period on the left hand and place it as the first figure 
of the root. Subtract its cube from the first period, and to the 
remainder bring down the next period. 

Multiply the square of the root already obtained by 300 for a 
trial or partial divisor, and then find how often this divisor is 
obtained in the dividend ; this quotient gives the next figure of 
the root. Then, multiply this quotient figure by the product of the 
previous figure of the root by 30, and place the result below the 
partial divisor. Below these place the square of this last quotient 
figure and add the three together for a Complete divisor. Multiply this 
complete divisor by the last figure of the root and subtract. To the 
remainder bring down the next period to form the next dividend. 

Multiply the square of the root already obtained by 300, and 
find how often this trial divisor is contained in the dividend. Put 
this quotient as the third figure of the root. Then, multiply the 
figures of the root already obtained by 30 and the product by _ the 
last quotient figure, and place the product below the partial divisor. 
Then place the square of the last quotient figure, and add the 
three together, for a complete divisor. Multiply this divisor by the 
last figure and subtract, and bring down the next period to form 
the next dividend. Proceed in this way till all the periods have been 
brought down. 

Ifota. If at any step, the dividend is less than the divisor, 
put a cipher to the root, two ciphers to the trial divisor, and bring 
down the next period. 

Ex. I. Find the cube root of 21952. 


2195^(28 
8 ^ 


2* X 300 • 1200 1 3952 
2x30x8* 480 
8*- 64 

i 744 i 39 S? 


Here, first divide into periods begin¬ 
ning with 2 ; the first period on the 
left contains only 2 figures. The 
trial divisor i2oq goes into the 
dividend 13952, 8 times. 


Ex. 9 . Extract the cube root 
i28i2*9o4 (g3‘4 

, A 


2*X300 *1200 

2X30X3 * 180 
3 * -_ 9 


1389 

23* X 300-158700 
23x30x4* 2760! 
4®* 16 


8 


4812 


4167 


645904 


161476! 645904 


of 12812*^4. 

First divide into periods of three 
beginning with 2', both left and 
right. The first period is 12 and 
the greatest cube root in 12 is 2. 


The trial divisor 1200 goes into 
the dividend 4812, 3 times. 

The trial divisor 158700 goes^ 
into 645904, 4 times. 
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3»7 


^3 

6 

694 


We may shorten the process a little as below 

i 38 ii‘ 90 4 ( 23]4 In column II instead of writing: 

ciphers, put 9 the units’ figure of 
189 two places further to the right; 
in the same manner, write 2776 in 
the second step. 

To find the trial divisor in the 
second step, take the sum of 
189 + 1389+3*, which is equal to 
the product of 69 x 23. 

435. If the number is not a perfect cube, we may obtain its 
cube root to any required number of decimal places by annexing 
ciphers and bringing down periods of three ciphers each. 


12 

8 

1891 

4812 

*389 h 


9J 

4167 

1587 

645904 

2776 


161476 

645904 


Ex. Extract the cube root of *3 to 3 decimal places. 


186 108 

12 1116 

1989 11916 ■ 

_^ 

13068 

17901 


30000000 o (’669 

216 


84000 


71496 

12504000 


Since the root is to be extracted 
to 3 places of decimals, there must 
be 3 periods of 3 figures In the deci¬ 
mal part ; therefore we must affix 
8 ciphers to 3. 


1324701 


11922309 

581691 


426. When one more than a half of the figures required in the 
root have been obtained by the ordinary method, the rest can be 
found by Contracted Division, as in Art. 389. 


427. In extracting the cube roots of vulgar fractions, if the 
denominator of the fraction be a perfect cube^ find the cube roots of 
both the numerator and the denominator separately ; but if the deno¬ 
minator of the fraction be not a perfect cubCy either reduce the fraction 
to an equivalent fraction whose denominator is a perfect cube and 
then extract the cube root of numerator and denominator, or reduce 
the fraction to a decimal and proceed in the ordinary way. 


or- ir( 87 i 428 |)- 2 - 0578 ... 


ExAmples CXXVII. 


i. Find the cube roots of :— 

<0 133* i 15625 ; 46656 ; 2197 ; 185193 ; 117649. 
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(2) 704969 ; 912673 ; 33076161 ; 15069223 ; 105823817. 

(3) 873722816 ; 198767717056 ; 702121283072. 

(4) 17*576 ; 132*651 ; 493*039 J 64481-201 ; 18-609625. 

(5) -007645373 ; 876467493 ; *001030301 ; *000026730899. 

(6) 8% ; ; 492®t ; 7ssmi ; 465ti ; 57iii. 

(7) 1034 ; 5*912 ; 5 ; *078759 ; 3-467 (each to 4 decimal places). 

^ i f i 7 l i 18Jg ; i8f§§ (each to 4 decimal places). 

(9) *002 ; *003 ; *013 ; *024 ; 2*187 (each to 8 places of decimals). 

3 . Find the cube roots of;— 

, 5*12 5030-912 5-12 1257-728 

* 3T75 ’ 65536' ’ *03375 ’ 16384 * 

(2) 3845-296 ; -637 ; 1587-962 ; *8 ; *27 ; *325142 *, 81-812703 (the 
last four to 4 decimal places). 

3 . A cubical block of stoue contains 50653 solid feet ; And the 
length of its side. 

4 . Extract the cube root of 233-744896, and derive the cube 
root of this number multiplied by -008. 

HI. EXTRACTION OF SOME OTHER ROOTS. 

428 . The directions alt eady employed tr ay by a little manage¬ 
ment be rendered available for the discovery of some other roots 
as will be evinced in the following notes. 

(1) The Fourth root of a number is found by extracting its square 

root, and then the square root of its square root. 

(2) The Sixth root of a number is found by extracting its cube 

root, and then the square root of its cube root ; or by extract¬ 
ing its square root, and then the cube loot'of its square rout. 

(3) The Eighth root of a number is found by extracting its square 

root, then the square rcot of its square root, and lastly the 
square root of that square root. 

(4) The Ninth root of a number is found by extracting its cube 

root, and then'the cube root of its cube root. 

Find the fourth root of 1679616 and the sixth root of 
308*915776. 

(1) Here the square root is found to be 1296 ; and the square root 

of 1296 is 36. Therefore the fourth root of 1679616 is 36. 

(2) Here the square root is found to be 17*576 ] and the cube root of 

17*576 is 2*6. Therefore the sixth root required is 2*6. 
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Examples CXZVIII. 

1 . Find the fourth roots of 104976; 1500625; 4323738’oo96. 

2 . Find the sixth roots of 2985984 ; 24*137569 ; 17596*287801. 

3 . Find the eighth roots of 214358881 ; 21035*8 ; 003532 ; $7^1 
(the last three to 5 decimal places . 

4. Find the ninth roots of 262144 ; *134217728 ; 5159780352. 

5 . Find the fourth root of ; and the sixth roots of 

85*766121 and 26018405376959201. 


Miscellaneons Examples V. 


1. What are the prime factors in 45090045, and what is the 
smallest whole number by which it must be multiplied in order tc 
make it a perfect square ? 

2 . What is’the difference between the values of 


2^ of S i 
27* 


of 4a. and 


5t\i 


of J?s,6. 4a. ? 


3 . A chain, ii yds. long, is divided into 50 equal parts, called 
inks ; find how many square links there a(e in an acre. 

4. to the fra<|^on 
of 4I' ton. 

5. A merchant bought 264 gallons of spirit at /?j-.i2. Sa. 4lp. 
per gal. ; 378 gallons at Rs.g. 10a. 7p. per gal. ; and 420 gallons at 
Rs.iz. i5«*. 6^^ per gal. If he sell the whole quantity at 12 da. 
per gal., what profit will he make by the transaction ? 

6. ^Two numbers have for their G. C. M. 179 and for their 
L. c. M. 56385. What must the greater number be, if the less 


105 times 


of 3 ^? 

8*4 * 


7 - Which is the greater 


3 of';- 

16 


6| 20 7 3| 2 16 I, 


ofi9-Zof^? 
20 3 ^ 


5 10 Of 20 7 3t 3 

and express the difference as a decimal. 

8. V Express Rs.b, 5a. lofA as the fraction of Rs,g. 8a. \op. 

9. Find by Practice the value of 29764 articles Rca. 
g\p. each. 

uK Simplify 1(61+ X -95 of 5^- + d- 
11. Simplify (25*4)*+(24-6)*-12*7x98*4+('6)*. 
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13 . Prove that 
*676923 •• 


•07 


•076 


•0769 


•07692 


I — *09 I - *012 I ~ *0003 I - *00004 



such 
younger 
the shares of each. 

11 In a subscription list one-half of the subscriptions are a 
guinea each, one-third a half-guinea each, and the 5 shilling subs¬ 
criptions which complete the list amount to £12 ; find the i^tiole 
sum subscribed. 

16 . j4 can mow 2 ro 32 po. of grass in i day ; 2 ac. 2 ro. in 
2i days ; C, 2 ac. 2 ro. 32 po. in 3 days ; what is the size of the 
smallest field which would employ each of them, working alone, an 
exact number of days ? In what time would each mow the field ? 


16 . Express as decimals 


(I) 


35 . 

57 \ 7 21 


)• 


(2) 


•0759 . 

1475 


17. If I rupee«i^. i sovereigns4*84 dollars, and i dollar 

francs, find the value in francs of 10 lacs of rupees. 

wl8. A certain number of men agree to subscribe as many pies 
each as there are subscribers ; the whole subscriptions being /^s.S7g7. 
oa. \p. How many subscribers are there ? 

19 A person after paying an income-tax of 1 anna in the rupee, 
devotes ^ of the remainder of his income to purposes of charity, 
and finds that he has left /?J.5i75 ; what is his income ? 

20 . Find how much rice a family requires monthly, when a 
reduction in the price from 7 to 10 measures for the rupee reduces 
the total monthly expenses from i?j.3i| to Rs.^o, 

21 . Simplify 

\ 6*3 *0625/- \II *35 7 / 100 * i 9 

^3. Two pieces of cloth of the same length cost Rs.iii. 12a. 
and .^j.144 respectively ; the price of the first was Rs.^ va, 8^. per 
yard, what was the price of the other ? 

33. Find the value of *03125 of ^r.2-4-*729 of Rs,^. \a. 4^. 
•+ •729 of Rs,^, loa. 

24 . Find the square roots of 39 jV and *00255025. 

25 . Find the least and the greatest number of six digits such 
that if they be divided by 240, 275, 320 and 400, the remainders will 
be 210, 245, 290 and 370 respectively. 



MISCELLANEOUS EXAMPLES. 


321 


26 . If one cubic foot of water weighs 62*37 ibs. Avoir. ; reduce 
,he weight ,0 the decimal of a 


ton 


27 . A contractor bought 2250 pharas of unslaked lime at 
Calcutta at the rate of J^s.4y for 100 phiras. ■ Oa slaking it every 
phara gave 3 cub. ft. of lime, but of this ^th was unserviceable ; the 
carriage of the remainder to the place where it was required (distant 
18 miles) cost 4a. per 100 cub. ft. per mile. At what rate per cub. ft. 
must he sell it there, in order to gain Rs.go on his outlay ? 

^||^ 28 . How many sheep must a person buy at £7 each, that after 
paying one shilling a score for folding them at night he may gain 
£7g. i6s. by selling them at £S each ? 


29 . Divide 1028*5 by ‘ooooo , and ^ by *0006 ; and multiply 
the difference t>f the quotients by *00025. 

30 . What decimal multiplied by the sum of 3*5, 6 ’ 5 f 1^8 and *83 
will produce 29 ? 


V 31 . If *625 of an article cost ;^i3. j6s. iff/., what will * 125 of 
It cost at the same rate ? 

33. Which is the greatest, and which the least of the expressions 
(I) f+l. (2)1*41421, 

33 . The year consists of 365*24224 days. In what time would 
the error arising from taking it as 365!^ days amount to i day ? 

3 &. A person received on the death of his aunt ^ of her 

property, and spent *54 of it in paying off his debts, what fraction of 
his aunt’s property did he then possess ? 

35. What least numbers must be severally subtracted from 
9321, 7381 and 5628 that the three remainders shall have 723 for 
their common measure ? 


36 . Simplify 


5’25 . 

4*2 of 5 *i6 ' 


^-‘11 

31 


of|~ (3i*t-6*6)x 

a 9 


Rs.$. 62. 
Rs.io. 2a. ' 


37. What weight must be added to or subtracted from 8 cwt. 
3 qrs. 12 lbs. so that 5 cwt. 2 qrs. 18 R>s. shall be the same fraction of the 
sum or difference that 3 cwt. 2 qrs. 17^ lbs. is of 5 cwt. i qr. 26^ fibs. ? 

38 . Find the two greatest numbers of 4 digits whose di6ference 
is 50 and G. c. M. 25 ; and the two least numbers of 5 digits whose 
difference is 15 and G. C. M. 5. 

39. Four concentric circles have the same centre O, A straight 
line through O cuts the circles in At Bt C and D on the same side 
of O. Four points start simultaneously from At Bt C» D and moving 


21 
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in the liame direction describe the circles in 9 hrs., 13 hrs., 21 hrs., 
and 37 hrs. respectively. Find after how many hours they will be 
again in a straight line through O and on the same side of it. 

40 . A gave *5 of an orange to jS ; 'J of what remained to C ; 
how much of the orange had A left for himself ? 

41 . What is the cost of 12 mds. 30 sr. 8 ch. 2 tolas at JRs.^- 
$a. 9/. per maund ? 

42 . Reduce 5 bi. 9 kar. 8 ch. to the fraction of an acre ; and 
7^ of 3 acres 2 ro. 5 po. to the fraction of bighas. 

43 . 7 rix>dollars are worth 2 ducats, and 9 ducats worth 
4 moidores, and fo moidores worth £27 ; how many rix-dollars will 
there be in £72 ? 

44. Find the value of 3|+44 +tii + 3 i?s®s both by vulgar 
fractions and by decimals ; and shew that the two results coincide. 

45 . Find the values of 3'5 + 2*8j+ 6+ri75 ; ii73~io‘9*6 ; 
3*375 X 1*6 X4’8 ; 3*375-f*4’5 and find the product of the results. 

* 46. A man travelled ^ of a journey by sea, ^ of the remainder 
by rail ; he then drove | of the rest, and finished it by walking 
10 miles. How long was the journey ? 

47 . Multiply Rs.s> oa. 6p. by 85*3125 and divide /?r.3834o. 3a. 

by 44175- 

48. If a pound of silver cost £3. 6s., what is the price of a 
cup which weighs 10 lbs. 6 oz. 10 dwts., subject to a duty of I5. 6/f. 
per oz., and also to a charge of u. 9^. per oz. for workmanship ? 


49. Reduce ^ of -r of f of 5 cwt. 2 qrs. 14 tts. 7 oz. to the 

decimal of *428571 of 15 tons 8 cwt. i qr. 14 lbs. 

50 . Reduce 7 | of (31+319) of 5 cwt. 2 qrs. 3J lbs. to the 
fraction of (5i“3f) of 3 tons 16 cwt. 3 qrs. 22| fbs. 

51. What fraction of 2 fts. 10 oz. Avoir, must be added to 
I Ib. 8 oz. Troy to give 3 lbs. 7 oz. 10 dwts. ? 


58 . Gold is sold at £3. 17s. lojr/. per oz and bought at £3. 
17s. 9^. per oz., what is the largest uni^ of value in which both prices 
can be expressed as integers ? and what is the smallest integral 
number of ounces, the value of which can be exactly expressed in 
£ at both prices ? 

53 . Extract the square roots of- and --—. 

^ Tono *000729 


54. What length of wire will go round the edges of a cube, 
the surface of which contains 187 sq. yds. 54 sq. in. ? What is the 
least number of such cubes which will contain an exact number of 
cubes whose edges are 1 ft. 3 in. ? 



CHAPTER IX. 


Measurements and Duodecimals. 
I. SaiTARB KEASURB. 


439. In Arithmetic, we deal with the areas of rectangles only. 

'a) A rectangle is a four-sided hgure whose opposite sides 
are equal and parallel, and whose angles are right angles. 

(^j A square is a rectangle which has all its sides equal. 

{c) The length and breadth of a rectangle are called its 

dimensions. 

The area of a figure is the quantity of surface contained in 
it; and is numerically measured by the multiple it is of a 
certain fixed area^ which is assumed for its measuring unit. 

430 . To find the area of a rectangle. 

Suppose A BCD to represent a rectangular surface as that of a 
table, of which the length AB \s b 
feet, and the breadth AD 4 feet. 

Divide AB into 6 equal parts, each 
equal to i foot and A D into 4 equal CP 
parts, each equal to i foot, as in 
the figure, and through the points 
of division draw straight lines 
parallel to .^ 4 /^ and .< 4 Z?. Then by 
this means we shall have divided D\ 
the whole surface into 6x4 small 
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figures, such as AEFG^ all equal to one another ; 'hnd since each of 
these figures measures a foot every way - i foot in length and i foot 
in breadth - it is a square foot. Therefore the area of 6 x 4 small 
figures, is 6 x 4 or 24 square feet. 


If the side AB^ instead of containing an exact number of feet, 
contain some feet and a fraction, as 3]- feet, and AD in like manner 

contain 4! feet : produce AB to //, A B ff 

making equal to four times AB\ 

also produce AD io L making AL D 
equal to twice AD. Complete the 
rectangle AHKL. Then AH \% L 
four times ABy or 4x3^ feet«»i3 
feet: and AL is twice Ad or 2 x 4I 
feet**9 feet. Therefore the rectangle 

AHKL contains 9xi3orii7 simare feet. But the rectangle AHKL 
contains 8 such rectangles as ABCDy and therefore ABCD contains 
4 of 117 square feet, or I4t sq. ft., a result obtained by multi* 
plying 34 by 44 : for y x Hence, the number of tquan 

feet m the surface is found by multiplying the number of feet in its 
length by the number of feet in its breadth.* 


K 
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431 . As the same method of proof would apply in every case 
(whether integral or fractional) we have the following Rule 

Rule. Express the length and breadth in units of the same 
denomination^ and then multiply the number of the units denoting 
the length by the number of the units denoting the breadth. The 
Product will give the area in square units of that denomination. 

The above Rule is frequently expressed briefly thus r 

Area—LeEgth x Breadth. 

We must remember here that it is the number of the units in 
length and the number of the units in breadth that we should multi¬ 
ply together ; for length being a concrete quantity cannot be multi¬ 
plied by another concrete quantity such as breadth. Also, if the 
numbers giving the length and breadth be given in inches, or in feet, 
or in yards, or in miles, their product will give the area in square 
inches, or in square feet, or in square yards, or in square miles. 

433 . Since area ■■ length X breadth ,* 

Lengths area-t-breadth, and Breadth^ area-i-length. 

Hence, if we divide the number of square units in the area by 
the number of units either the length or breadth, we shall find the 
number of units in the othei'. 

433 . The length and breadth of a square being equal, its side 
will be found by extracting the square root of its area. 

To find the breadth of a rectangle, whose length is twice or 
thrice its breadth, divide the given area by 2 or 3, and then extract 
the square root of the result. 

Note. Students should notice here the difference between 
3 square feet and 3 feet square. By 3 square feet is meant an 
area which is equal to 3 squares, each of which is a foot square. By 
3 feet square is meant the area of a square whose side is 3 feet, and 
therefore whose area is 3 x 3 or 9 square feet. 

Ex. I. Find the area of a floor 8 ft. 9 in.' long by 3 ft. 8 in. 
broad. 

Length8 ft. 9 in.—Sf or Y ft* » breadth**3 ft. 8 in.=»3f or V ft. 

area of the floor*xy.) sq. ft.**,P|p sq. ft. —32j^ sq. ft. 

— 3 sq. yds, g sq. ft 12 sq. in. 

Ex. 2. Find the width of a room 50 ft. 8 in. long having an 
area of 128 sq. yds. 2 sq. ft. 4 sq. in. 

Area«(i28X9+2^) sq. ft —1154^ sq. ft.* 4 yUA sq. ft. 
Length-soft. 8 in.-5otft.-i*Jt ft. 

widthft.-ft. 

ft. -22 ft. in* 

Note. Since linear feet multiplied by linear feet gives sq. ft., it 
lopows that sq. ft. divided, by linear feet gives linear feet, and so on. 
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Ex, j. Find the area of a square court whose side is 17 ft. 11 in. 

Here, length*breadths* 17 ft. ii in.*i7j^| ft.^Vs'^ft. 

/, areassfy^ x V,®) sq. ft.* sq. ft."32i,Jj sq. ft. 

= 35 sq. yds. 6 sq. ft. i sq. in. 

Ex, 4. How many biicks ii;f in. long by 7J in. wide will be 
required to pave the floor of a room 18 ft 9 in. long by 15 ft. 
8 in. wide ? 

Area of a brick*(iif x 7J) sq, in.*^’^x V sq. in. 

Area of the floor*(225 x 188) sq. in. 

no. of bricks reqd.=(225 x 188) +(Y V) 

*225 X 188 XjVx 1^*480. Ans, 

Ex, How many yards of fencing are required to enclose a 
square garden^containing i ac. i po. 29 yds. 6| ft. ? 

Area* I ac. i po. 29 yds. 6| ft *44100 sq. ft 
a side* ^"44100) ft.*210 ft 

length of fencing reqd.*4x210 ft*84o ftsss28o yds. Ans. 

Ex. 6. The area of the floor of a room is 450 sq. ft. ; its length 
IS twice its breadth ; And its length. * 

Breadth* ^/(^^) ft* y/(22S) ft.* 15 ft ; 

/. length*2x15 ft.* 30 ft. Ans. 

Ex. 7. A garden roller is 3 ft. 3 in. wide, and its circumference 
IS 6 ft. 9 in. ; how many sq. ft of ground does it pass over in 
8 complete revolutions ? 

In each revolution, the roller passes over a space of ground 
whose area is equal to the product of the width and the circumference. 

/, area rolled over in one revolution = (3:^ x6|) £q. ft*^/ sq. ft. 
area passed over in 8 revolutions* x 8 sq. ft 

, cq. ft* i7S^ sq. ft 


434. Carpeting and matting always refer to the floor only. 

The amount of carpet or mat required to cover a floor will be 
equal to the area of the floor. Carpet or mats are sold in strips 
of different widths and when we know the width of a strip, we can 
find Its length by dividing the area of the floor by the width of 
the carpet or mat. 

Ex. I. Find the cost of carpeting a room 22 ft. 8 in. long and 
17 ft. 4 in. broad at Re.i, 2a. per square yard. 

Area of carpet*(22|x ly^) sq. ft.*^® x*j® x J sq. yds. 
required cost«‘k®X^®uXixi?J.ii*^j.^i^*^j. 4 Q. i«. Ans. 

Ex, 2. What length of mats, | of a yard wide, will be required 
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to cover a floor 15 ft. 8 in. long by 11 ft. 3 in. broad ? also find the 
cost of the mats at ^a. 5^. per yard. 

Area of matting* (isfx iii)sq.ft.-V xy x|sq.yds.**^sq.yds. 

/. length of matting*yds.=s^P yds.*26J yds. 

= 26 yds, o ft. 4 in. A ns. 

Also, cost of mats*2a. 3^ x x^8^a.*^g^a.=g i?J.3» io«»- 9A 

Ex, j. The cost of painting a surface 8 ft. 9 in. wide at Rs.^. 
13a. per sq. yd. is Rs-lo. 5a. ; find the length of the surface. 

' Rs,3. 13a. 4p.s=sRf.s§’=’Rs.^ ; Rs.50. 5a.50^*5 

area of surface*(^^+ Y) sq* yds.*2-§-sq. yds.s=^|^sq. ft. 

length of surfacesq. ft.-5-8 J ft-*(^i^ Xr^) ft. 

*V ft.*= 13 ff. 6 in. Ans. 

\ ‘‘ 

^ Ex. 4. The expense of carpeting a room thrice as long as it is 
broad z.\. Rs.^. 12a. per sq. yd. is7?J55i. 4a.; find the length and 
breadth of the room. 

/?j.3. I2a.*/?j.3|*i?j.'i* ; ^^#.551. 4a.*^j.55r|^— 

area of the room—C^-^*^®-»-'/) sq* yds.* 147 sq. yds. 
breadth* yds.* ^/■(49) yds.*7 yds.*21 ft.l 

and length «21 ft. x 3 * 63 ft. | 

fizamples CXXIX. 

1 . Find the area of each of the following rectangles :— 

(i) 25 ft. by 17 ft. (2) 36 ft. by 13 ft. 

(3) 17ft* 6 in. by 13 ft. 4 in. (4) 19 ft. 4 in. by 16 ft. 8 in. 

(5} 12 yds. 1 ft. 5 in. by 2 ft. 9 in. (6) 5 yds. 11 in. by 23 ft. 10 in. 

(7) 15 ft. 4| in. by 14 ft. ,4 in. (8) 19 ft. 1 in. by 17 ft. in. 

2 . Find the quantity of matting that will be required for each 
of the following rooms :— 

(i) 52 yds. 10 in. by 13 yds. 2J in. (2) 2 yds. i ft. 6 in. by 4yds. 9 in* 

(3) 22 ft. 8 in. by 17 ft. 4 in. (4) 6 yds. 2^ ft. by 2 yds. i ft. 5 in* 

3 . Find the length or breadth of each of the following rooms ;— 

(1) Area* 150 sq. ft. 27 sq. in. and length*6 yds. 2^ ft. ' 

(2) ... * 20 sq. yds. 5 sq. ft. loi sq. in. and length *1$ ft. 7 in. 

(3) ... m 11 sq. yds. 3 sq. ft. 3059. in. and ... *37 ft. 2 in. 

(4) ... * 17 sq. yds. 2 sq. ft. 131 sq. in. aud breadth* 11ft. iiin. 

(5) ... *402 sq. ft. 72 sq. in. and breadth* 5 yds. 2| ft. 

4. Find the area of a square whose side is 7 yds. i ft. 5 in. 

6. How many sq. ft. and inches remain out of 313 sq. ft. of 
matting, after covering a floor 16 ft. 9 In. long by 12 ft. ii in. broad ? 
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6 . Find the sides of the following squares : — 

6sq. yds. ysq. ft. 52sq. in. ; 24isq. yds. 8sq. ft. ii2sq. in. ; 3422 ^sq. in. 

7. A piece of canvas of uniform width is 7 ft. 3I in. long and 
it covers 2 sq. yards 103I sq. in.; what is its width ? 

8. Find the number of acres in a square held whose side is 
4 chains 50 links. 

9. How many sods each io|in. byy^in will be required to 
cover a piece of ground 25 yards by 14 yards ? 

10 . How many planks, each 10 ft. 6 in. by 10 in., must be used 
to cover a floor 42 ft. by 17 ft. 6 in. ? 

11 . How many postage staftnps, each i| in. by f in. would be 
required to cover a wall 14 ft. by 10 ft. 6 in. ? 

12 . How many boards 18 ft. 6 in. long and 7 in. wide will be 
required to floor a room 10 yds. i ft. 9 in. long and 8 yds. 6 in. wide? 

13 . A postage stamp is one inch long and } in. broad ; how 
many will an album of 32 leaves, 8 in. long and 5 in. broad, contain ? 

14 . A square space containing 140 sq. yds. 36 sq. in. is to be 
lengthened by 4 ft. 3 in. in one of Its dimensions and shortened by 
3 ft. 4 in. in the other ; what will then be its area ? 

15 . How many tiles 7 in. square * will be required for the floor 
of a room 19 ft. 3 in. long by 13 ft, 5 in. wide ? 

16 . A garden roller is 3 ft. 7|| in. wide and 5 ft. io| in. in cir¬ 
cumference ; how many sq feet and inches of ground does it pass 
over in making 4 revolutions ? 

17 . A rectangular held is 7 chains 35 links long and 5 chains 
broad ; i ac. 3 ro. is to be cut off from it by a line parallel to its 
breadth ; where must this line be drawn ? 

18 . The length of a room is double its width, and the area of 
the floor is 136 sq. yds. i sq. ft. 18 sq. in.; find its length. 

19. The length of a room is three times its breadth, and its 
area is 635 sq. yds. 5 sq. ft. 48 sq. in. ; find its length in feet. 

20 . How many acres are there in a rectangular tract of country 
3| miles long and 2f mites broad ? 

21 . Find the cost of matting each of the following rooms 

(1) 119 ft. 6 in. long and 83 ft. 4 in. broad at 12a. per sq. ft. 

(2) 146 ft. 9 in. long and 88 ft. 9 in. broad at 7a. per sq. yd. 

(3) 25 ft. 8 in. long and 16 ft. 9 in. wide at 7a. per sq. yd. 

(4} 98 ft. 4 in. long and 24 ft. 6 in. broad at 3^. 9^/. per sq. foot. 

23 . What length of carpet will be required to cover each of the 
following floors :— 

(1) 22 ft. 6 in. long and rg ft. 9 in. wide. Carpet 2 ft. 3 in. wide ? 
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<2) 35 ft. 4 in. long and 27 ft. 3 in. broad. Carpet 27 in. wide? 

{3) 15 ft. 8 in. long and ii ft. 3 in wide. Carpet § yd. wide ? 

23 - Find the expense of carpeting each of the following 
rooms :— 

(1) 34 ft. 8 in. long and 13 ft. 3 in. wide with carpet | yd. wide at 

jRe.i. iia, per yd. 

(2) 31 ft. 6 in. by 23 ft. 9 in. with carpet 18 in. wide at Re.i. 6a. per yd. 

(3) 20 ft. 3 in. long and 17 ft. 4 in. broad with carpet f yd. wide at 

Rs.-l. la. 4p. per yd. 

(4) 26 ft. 8 in, by 20 ft. 3 in. with carpet | yd. wide at 4J. M. per yd. 

24 . The cost of carpeting the door of a room 12 ft. 6 in. long 
at Sa. per sq. foot is Rs.iZj, 8a. ; find its width. 

25 . The breadth of a room is 11 ft. ii in. and the cost of 
matting the door at loa, %p. per sq. ft. i.s i?.r.ii3. 3a. 4p, ; find the 
length of the room. 

26 . The length of a room is 23 ft. 6 in. and the cost of carpeting 
the door at 4^. 6 d. per sq. yd. isj£n. 155.; find the breadth of the room, 

^ 27 . It costs Rs.izt. 14a. to cover the door of a room 8 yds. 
9 in. long and 6 ) ds. 24 in. wide, with carpet 2 ft. wide. Find the 
price of the carpet per yard. 

'v 28 . If the cost of carpeting a room 11 yds. long and 8 yds. wide 
with carpet at ^s. a yard, be ;^i9. 16/.; find the width of the carpet. 

29 . Find the expense of turfing a plot of ground, which is 
40 yds. long and 100 ft. vdde, with turfs each a yard in length and 
I ft. in breadth ; the turfs, when laid, costing Rs.^. 6a. per hundred. 

' 30 . The expense of carpeting a room, whose breadth i.s 12 ft. 

9 in. with carpet 24 in. wide at Rs.^. 13a. 4p. per yard is Rs.126. 4a. 
2p .; find the length of the room. 

31 . On laying down a plot of ground with s^ods 2 ft. 6 in. long 
and 9 in. wide, it is found that it requires 75 sods to form one strip 
extending its whole length, and that a man can lay down strips 
each day ; find the surface covered in 8 days. 

32 . The roller used for a bowling green being 6 ft. 6 in. in 
circumference and 2 ft, 3 in. in width, is observed to make 12 revolu* 
tions from one extremity of the green to the other ; find the area 
rolled, when the roller has passed 10 times the length of it. 

VSS. Find the side of a square court-yard the expense of paving 
which at 14a. per sq. yard is /?j. 385. 3a. 4p. 

31 . If 1572 tiles each 10 in. square would pave a court, how 
many would be required if the tiles were each 8 in. wide and 15 in.long? 

35. A lawn which is twice as long as is broad, costs ;^38. lo^ 
,5}^* to torf at lid. per sq. yard. Find its length and breadth. 
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36 . A lawn is half as long again as it is wide ; the cost of 
levelling it at 6 a. per sq. yd. is i?j.i764 ; find the cost of enclosing it 
with a fence at Rs.^. 12a. per yard. 


435- PaperiBg and painting, always refer to the walls 
only • plastering and whitewashing both to the walls and the 
ret ling ; and glazing tp the windows only. 

In finding the area of a wall we multiply the length of the wall 
by its height. In a room there are 4 walls, and the two that are 
opposite are equal. 

The area of a wall running length-wise»length (of the room) 
X height ; and that of a wall running breadtl>wisenbreadth (of the 
room) X height. 

/.area of the 4 walls*s 2 x length x height-h 2 x breadth x height 
* = 2(length+breadth) x height. 

But 2 x (lengthbreadth) is the perimeter or circuit of the 
room, i. ^, the sum of the lengths of the 4 walls. 

area of the walls » perimeter (or circuit) x height. 

This expression gives the area of the walls, including that 
occupied by windows, doors, fire-places, i^c. Deductions must be 
made for these in practice In all questions relating to papering, 
painting, plastering, &c. unless otherwise mentioned. Paper for 
covering wails is done up in long rolls, and is of a certain width, 
and to find the length of paper required to cover the walls of a 
room, we must first find the area of the walls and then divide this 
area by the width of the paper, as in Art. 434. 

Note. In finding the quantity of paper lequired to cover the 
walls of a room, the student must not multiply together the length, 
the breadth and the height of the room ; for this would give the 
volume necessary to fill the room instead of the quantity of paper 
required merely to cover the walls. See Art. 441. 

436. The area of the ceiling of a room is the same as that of 
the floor. Hence to find the area of a ceiling multiply the length 
of the room by its breadth. 

Ex. 1. Find the area of the 4 walls of a room 30 ft. 8 in, long 
26 ft. 5 in. broad and 10 ft. 6 in. high. 

Area of the 4 walls*-2(30 ft. 8 In.-t- 26 ft. 5 in.) x 10 h. 6 in. 

■•2 X 57 ft. I in. X loft. 6in.—2 x 57 i*j x io|sq. ft. 

= 2 X x *1^ sq. ft.» sq. ft. a aiigSI sq. ft . 

Ex. 2. Find the length of paper 3 ft. wide required to cover the 
walls of the above room. 

Area of the 4 walls* sq. ft. ; width of papec»2 ft. 

/, length of paper reqd.»(*V®-** 2 ) yds. -1994^ yds. 
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Ex. Find the cost of papering the above room at $a. per yard 

Length of paper** yds. ; sa. 

/, cost required*/?e.5 — ga. 6§^ 

Ex. 4. A room 25 ft. 7 in. long, 18 ft. 11 in. broad and 10 ft. 
6 in. high has two doors, each 7 ft. by 3 ft 4 in. and 3 windows, 
each 6 ft. by 4 ft, 3 in. ; determine the expense of plastering the walls 
and ceiling at 12a. per sq. yard. 

Area of the 4 walls*2 25 ft. 7 in. + 18 ft. rr in.) x 10 ft. 6 in. 

« 2 X 44 ft. 6 in. X joft. 6in.*-2 X44J x ibjsq it 
*2 X X sq. ft. sss sq. ft. 

Area of the ceiling«2x i8Ji sq ft. = W W ft.= ®JJ|®sq. ft. 

Areaof 2 doors—2 x 7 x 3J sq ft. —sq. ft., and that of the 
3 windows«»3x6x4j sq. ft. —sq. ft. 

whole area to be plastered:=(*® 5 * 8 -|_ 69«89 _ 1-40 ^ ixsj gq 

sq. sq. yds. 

cost of plasterings»(*f §§§'X i2)rt. ssiyzy^^na.esRs. ioy. 15^. og/>. 

437 . Having given the length and breadth of a room^ and the 
area of the four walls.t to §nd the height. 

Rule. Height—(area of the 4 walls )-*-2 (lengthH-breadth). 

Ex. The cost of papering a room 15 ft. long at Re.i. 4a. 

per sq foot is i?r7io; the cost of carpeting the floor of the same 
room at Re.i. 14a. per sq.foot is/?.r.243. \2a. Find the height and 
the breadth of the room. 

Area of the floor in sq. ft. —^j.243. iia.-i-Re.i. 14a.— 130. 
breadth of the room— 130 sq. ft.-ns ft. —8§ ft. 

Area of the 4 walls in sq. ft. —/?j.7io-f*>?^.i. 4,a —568. 

Also 2(length+breadih)-2(i5 ft.-f8| ft.)—2 x23g ft.-47| ft. 
/, height of the room=(568-r47|) ft.-568.yTlg ft. — 12 ft. 

Ex. 2, If the cost of papering a room 84 yds. long and 4 yds. 
high with paper 2 ft. wide at 2a. 8/>. per yard, be Rs.2g. j^a. 0. ; 
find the breadth of the room. 

^jr.29. 13a. Rs.2<)i^ Rs.'^lf ; and 2a. 8 / 5 . «»/?e.^. 

/. length of paper required—>*-^) yds. —179 yds. 
area of the four walls —(179 x |) sq. yds.ss-S-SA gq. yds. 

/, 2 (length+breadth)—(i|i*4-4) yds.—ij-yds. 

/, the reqd. breadth—( Yr* - 8i) yds.—-V yds.— 20 ft. 

Ex. 3. The expense of carpeting a room 20 ft. long was Rs.y^ ; 
but if the breadth had been 3 ft. less than it was, the expense would 
have been Rs.to. What was the breadth of the room ? 
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The difference between the two costsa:i?j.(75-6o)«»i?J.i5. 

But this arises from the fact of the breadth being 3 ft. less, and 
is therefore the cost of 20x3 or 60 sq. ft. of carpet. 

Now, since«f?x.i5 is the cost of 60 sq. ft. of carpet 

/?j.75 is the cost of 60 x 5 or 300 sq. ft. of carpet. 

Hence the area of the room is 300 sq. ft. and /, breadth reqd. 
of the room ■* (300 20 ft.)«15 ft. 

Examples GXXX. 

1 . Find the area of the 4 walls of each of the following rooms 

fi) 25 ft. 7 in. long, 19 ft. 4 in. wide, and 9 ft. 9 in. high. 

(2) 15 ft. 6 in. Iqng, 13 ft. 4 in. wide, and 10 ft. 6 in. high. 

(3) 23 ft. 5 in. long, 18 ft. 7 in. wide, and 9 ft. 6 in. high. 

(4) 20 ft. 10 in. long, 16 ft. broad, and 10 ft. 9 in. high. 

2 . Find the length of wall paper required for each of the 
following rooms :— 

(1) 18 ft. 9 in. square and 13 ft. 4 in. high, with paper i ft. 4 in. wide. 

(2) 21 ft. 4 in. lung, 17 ft. 5 in. wide and 13I ft. high, with paper 

i6\ in. wide. 

(3') 28 ft. 6 in. lung, 18 ft. 9 in. wide and 12 ft. high, with paper 
I ft. 9 in. wide. 

(4) 22 ft. sin. long, 12 ft. i in. broad and 11ft. 3 in. high, with 
paper | yd. wide. 

3. Find the expense of papering each of the following rooms :— 

(1) 20 ft. 6 in. long, 17 ft. 4 in. broad and 9 ft. high, with paper- 

20 in. wide at 3a. 4/. per yard. 

(2) 29 ft. 7 in. long,* 21 ft. 4 in. wide and 12 ft. ii In. high, with 

paper 1 if in. wide at per yard. 

(3) 12 ft. 6 in. long, 8 ft. 4 in. wide and 9 ft. high, with paper 3 ft. 

wide, in pieces 20 yds. long, at 12a. per piece. 

U) 5 t ft. 2^ in. long, 5 yds. 3I in. broad, and 4 yds. high 
with paper 9 in. wide at 2ld. per yard. 

4. Find the cost of painting the walls and ceiling of each 
of the following rooms 

(1) 12ft. 6 in. long, 27 ft. 4 in. wide and 20 ft. h ,,<1 ca, 8A 

per sq. yd. ^ > 

(2) 15 ft. long, 10 ft. broad and 9 ft. 9 in. high at 14a. per sq. yd. 

i 3) 35 ft. 4 in* long* 17 ft. 6 in. wide and 20 ft. high at 7|</. per sq. yd. 
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¥ 6. A room is 20 ft. 6 in. long, 15 ft. 6 in. wide and 16 ft-^ » 
it has two doors, each 8 ft. high and 3 ft. 9 3 .,, .. 

one s ft. by 7 ft., the other two 5 ft. by 4 ft. each. What ’"'‘ft , ^ 
to paper the room with paper one yard wide at oa. 8^. per y 

6. A room whose height is 18 ft. 5 in., breadth 20 ft- *0 ^ 
and length 22 ft. 9 in., has a door 7 ft. 6 m. by 3 ft* 4 a«d two 
equal windows each 3 ft. 6 in. by 5 ft. 2 in. ; find the c 
papering'It at/?£.!. iia. per square yard. 

7 . A room is to be papered whose length is 23 ft. 8 in., breadth 

15 ft. 10 in. and height ii ft. 9 in.; in it there are two windows 
each 9 ft. 6 in. high by 5 ft* wide, a fire-place 4 ft. 6 ^'8® jy 6 ft 

wide, and a door 7 ft‘. 6 in. high by 3 ft. 6 in. wide. Find the . 
of the paper required at 17J. 6 rf. per piece of 12 yards, the wicitn 
of the paper being 26 inches. 

8 . What will be the expense of papering a room 24 ft- 4 .in- 
long, 19 ft. 8 in. wide and I3ift. high, with a paper which is 2f ft. wide 
and costs 11s. per piece of 12 yds. : the windows and doors no 
requiring to be papered, making up a sixth part of the whole sutiace. 

9 . How many postage stamps, i in. long and t in. broad, 
will be required to cover the walls of a room j8 ft. long, 12 ft. oroao. 
and 10 ft. 6 in. high ? 

10 . Find the expense of whitewashing the ceiling and walls 
of a square room at la. per sq. yd., whose floor measc^s 
32 sq. yds. i sq. ft. and height 11 ft 6 in. 

11 . A room whose height is 11 feet and length twice its breadth, 
takes 143 yds. of paper 2 It. wide for its four walls. How muc 
carpet will it require ? 

12 . A room is 20 ft. long and 16 ft. wide ; ysrhat must be its 
height in order that the area of the floor and ceiling together may 
be equal to the area of the walls ? 

'h 13 . A room is 19 ft. 5 in. long and 16 ft. 7 in. broad ; and the 
edit of painting the walls at 7a. 6^.'per sq. yard is AJ.43. 3a. rind 
the height of the room. 

vU. The cost of carpeting a room twice as long as it wa^ 
broad at 8a. per sq yd. amounted to 4a. ; and the 

painting of the walls at 6a. a sq. yd. amounted to ^J.26. 4a. t ind 
the height of the room. 

15. The expense of carpeting a room 18 ft. long was £7. 4s. j 
but if the breadth had been 4 ft* less than it was, the expense would 
have been £$. 8f. i what was the breadth of the room . 


0/ 16 . The iMglh of a room is 14 ft* ; ‘he cost of painting the 
walls at i?e.i. 5a. a sq. yd. is i?f.75- 4^- i and the cost of 

carpeting the room at As .2 a sq. yd. is /?f.37. 5^* 4 A ^*nd the 
heilbt and breadth of the room. 
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^ 17 . The cost of painting the walls of a room i8 ft. long and 9 ft. 
high at Re.i. 8a. a sq. foot is /?.r.8io. Find the cost of carpeting the 
room at Re.i, 9a. a sq. yard. 

18 . A room is 14 ft. 9 in. long, 9 ft. 3 in. wide and 10 ft. 6 in. 
high ; it contains two windows each 5 ft. 6 in. hy 4 ft.; three doors 
each 6 ft. by 3 ft. and a fire-place 6| ft. by 4 ft. ; find how many 
postage stamps it would take to cover the walls, a stamp being i{-f in. 
by I in., supposing that the stamps may be cut if necessary. 

19 . Two rectangular rooms of the same height were papered. ; 
the first was 16 ft. long and 14 ft wide, and the second 14 ft. long 
and 12 ft. wide ; the paper was i ft. 9 in. wide and JRe.1. 6 a. per 
piece of 12 yds., and the hanging cost 6a. per piece ; the whole 
expense was .^*5.42 ; find the height of the rooms. 

20 . The length of a room is 20 ft. ; the cost of papering the 
walls with paper 2^ ft. wide at 4a. per yard is A’r.30. 6a. 8^. ; and 
that of carpeting the room at Aj.3. 5a. ^p. per sq. yd. is Rs.122. 3a. 
6 ip. Find the height of the room. 

^ 21 . A room 10 ft. high and 20 ft. long costs £190 to paint 
its walls at 5 j. per sq. foot. What is the cost of the carpet which 
will cover the floor at Rs.3. 2a. per sq. yard ? 

22 . It takes 5904 tiles, each measuring 6 in. by 10 in., to cover 
the floor of a room 120 ft. long ; what is the width of the room ? 
What will be the cost of laying down the tiles at 2a. 6 p. per sq. yard ? 

^23. The cost of carpeting a room is Aj.72, and of papering 
the same room with paper at la. Zp. per sq. foot is R5.106. 4a. The 
length of the room is 18 ft, and if the width had been 4 ft. less the 
cost of the carpet would have bepn Rs. 18 less. Find the height of 
the room. 


438 . Paths and Moats (1) When a path or a moat of .a 
uniform width goes ail round outside a field, its area may be 
obtained either (i) hy increasing each dimension by twice the 
uniform width of the path or moat, and then subtracting the area of 
the given field from the increased area ; or (ii) by increasing 
each dimension by the uniform width of the path, &c. and then 
using the following Rule - 

kx^'9k^2{fncreased \tngl\i4'increascd breadth) x width 

of the path. 

(2) But if the path or the moat go round inside the field, then 
either (i) diminish each dimension of the field by twice 
the uniform width and subtract the diminish^ area from the 
area of the field ; or (ii) diminish each dinorasion by the 
unifor>n width of the path, and use the followii^ RULE 

Area 2{diminished Ic ngth +diminished breadth) K uniform 

width of the path. 


334 


MATRICULATION ARITHMETIC. 


K A*'««angular piece oi ground is 32 ft. long and 25 ft 

broad. Find the cost of enclosing it with a path 4 ft. broad, at the 
price of i?j.3 per sq. yard ; (i) when the path is outside the piece of 
ground, (2) when the path is part of the ground. 


(x) Bjf the first Method, 


(32+8)ft. 


32+2X4«'4o; 23 + 2x4=31 
area of the path 
=(40x31)sq. ft-(32x23)sq.ft 
^ =:S04sq. ft = 56 sq. yds. 

**• cost =g Rs, 56 X 3= Rs, 168. 



^ 32 ft. 

ro 

N 


By the second Method. 

32+4=36; 23+4=27. 

/, the area of the path 
=2(36+27) X 4 sq. ft 
=504 sq. ft. = 56 sq. yds. 
cost=)?j.3 X 56»fgj.i68. 


(32+ 4) ft 


+ 

cni 

N 


32 ft. 


rn 


(2) By the first Method. 

32-2x4 = 24; 23-2x4=15. 

/, area of the path 
={32X23)sq. ft -(24 X I5)sq. ft. 
=376sq. ft =4iy sq. yds. 

/, cost=/?j.3X4ii=f?j.T25. 50. 4A 


32 ft. 



By the second Method. 


32-4 = 28 ; 23-4=19. ^ 

/, the area of the path 
=2(28 + i9)x4 sq. ft. N 

= 376 sq. ft.sq. yds • 

cost=igf. 3 X^^=igj.i 25 . 5<i. 4^ 


, Ex. 2. A room 35 ft. long by 18 ft. broad is enclosed by walls 
18 in. thick and all round the outside there is a verandah 9 ft. deep. 
Find the cost of paving the verandah at Ba. per sq. yard. 

Since the walls are 18 in. or ij^ft. thick, the external length of 
the room is (35+2Xi|) or 38 ft. ; and external breadth is (18 + 2 
xi|)or2ift. 


1 (32-r 4 ) ft. 


1 

tn 

N 

"^1 




Now 38+9=47 ; 21+9-30. 

area of the verandah=2(47+30) x 9 sq. ft.-2 x 77 x9 sq. ft. 

— 154 sq. yds. 

/, cost* Re.^ X154*f?r.77. 
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Ex. A rectangular court-yard 40 yds. 2 ft. 7 in. long and 
75 ft. 5 in. broad, has 2 foot-paths, each 7^ ft. wide, the one running 
the whole length of it and the other the whole breadth of it, crossing 
each other at right angles. Find the total expense of paving the 
court-yard with pebbles at Rs.2. 4a. per sq. yd.« and the foot-paths 
with dag-stones at Re,\. 8«. per sq. yd. 

Area of court-yard, 

(including the paths)® I 22 j'*'{f X75A or sq. ft. 

...(excluding the paths)* 11 Stj ><67}I or sq. ft 

/. area of the paths=(iiHI---sq- ft 

sq. sq. yds. 

/, cost of paving the court-yd.*-^\V„V--x 

*i?j.i954. oa. 3§p. 

and cost of paving the paths x*|-ss/?jr.238. 2a. 

/, the total cost reqd.® ^j. 2192. 2a. 3\p. 

Examples CXXXI. 

1 , A field is 300 yds. long and 200 yds. broad; if a belt of tree 30 
yds. wide be planted round it inside, find the area of the interior space. 

3 . A rectangular piece of ground is 60 yds. lung and contains 
half an acre. It consists of a walk 8 ft. wide surrounding a grass 
plot Find the area of the plot. 

3 . A grass plot is 23 ft. 8 in. long and 16 ft. 7 in. broad ; round 
it a walk 10 ft. wide is made and paved at 13a. per sq. yd. What is 
the cost of the paving ? 

4. How many paving stones, each of them one foot long and | 
of a foot wide, will be required for paving a street 45 ft. wide, surround¬ 
ing the outside of a square, the side of which is 225 ft ? 

5 . A hall 70 ft long and 36 ft broad is enclosed by walls 18 in. 
thick, and ail round*the outside there is a verandah 13!^ ft deep. 
What will be the cost of paving this verandah at the rate of 12a. 
per sq. yard ? 

6. A rectangular court is 80 yds. long and $0 yds. broad. It 
has paths, joining the middle points of the opposite sides 6 ft wide, 
and it has also paths of the same breadth tunniifg all round it on the 
inside. The remainder is covered with grass. If the paths cost 
I3n. ^p. per sq. ft. and the grass Re.\. 8a. per sq. yd., find the whole 
cost of laying out the court. 

7. How many flag-stones each 576 ft. long and 4*15 ft wide are 
required for paving a cloister which encloses a rectangular court 
4577 yds. long and 41*93 yds. wide; the cloister being 12*45 ft* wide ? 

8 . A rectangular court has a path of the uniform width of 3 yds. 
1 ft. running round it; the length of the court (including the path) 
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is 40 yds. and the breadth 30 yds.; find the cost of paving the path 
at 4jr. 6d. per sq. yd. and of covering the remainder of the court with 
turf at 13^. per 200 sq. ft. 

9. The area of a square cricket field is 9 ac. 3 ro. 8'i6 po.; a 
path of the uniform width of 3*9 yds. is made close to the boundary 
(on the inner side) of the field at a cost of 4^. per sq. yd., and the 
remainder of the field is laid down in turf at a cost of 5;. 6(i. per 
100 sq. yds.; find the total cost of preparing the field. 

10 . A room is 60 ft. long by 29 ft- wide ; how many people can 
be seated in it on chairs i|- ft. wide, and placed 2 ft. apart from back 
to back, allowing a clear passage 3 ft. wide down the middle of the 
room, and a space 15 ft. deep at one end ? 

11. A bax with a lid is to be made of in. plank ; the external 
dimensions to be 3 ft. 6 in., 2 ft. 6 in. and i ft. 9 in. How many square 
feet of plank will be used in the construction ? 

12 . It costs 7?i‘.6435. 6 a. to level and turf a square cricket 
ground at 6 a per sq. yd. ; find the cost of enclosing it with an iron 
railing at ^j.3. 12a. per yard. 

13 . A cistern, without a lid, whose floor and sides are 1$ in. 
thick, is 5 ft. 3 in. long, 3 ft. 7 in wide and 2 ft. 5^ in. high in its 
external dimensions. Find the area of the inside surface, and the 
cost of painting the inside at the rate of 2a. Sp. per sq. foot. 

II. A rectangular grass plot measures 320 yds. by 160 yds.; all 
round it (on the outer side of the boundary) IS a gravel path 6 ft. 
broad ; the price for making the grass plot is 4a. per sq. yd. ; what 
must be the price of the gravel path per sq. yard, that the path may 
cost i?.f.ii832 less than the grass plot? 

15 . A court-yard 15 yds. by 12 yds. is to be paved with pebbles 
at jRe.i. 8a. per sq. yd. except two foot-paths at right angles to the 
sides, each 4 ft. wide which meet in the centre, forming a cross ; 
these are to be laid in paving at /?e 1. 10a. per sq. yd. ; find the cost 
of the whole- 

16 . A cistern 12^ cubits long, 8| cubits broad and 6} cubits deep 
is to be lined with lead. How many sq. cubits of lead will be required ? 
What will be the weight of the lead, if each sq. cubit weigh 8 seers ? 
What will it cost at 2a. per seer ? 

\l. CUBIC KE&.SUBE. 

430 . In Arithmetic, we deal with the volumes of reotangalar 
solids only. 

(а) A solid is that which has length, breadth and thickness. 

(б) A rectangular parallelopiped or solid is a solid figure 

bounded by six rectangular surfaces of which every opposite 
two are equal and parallel; as a brick. 
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(c) A cubs is a rectangular solid bounded by six squares ; as a die. 

{d) The length, breadth and thickness (or height or depth) of a 

rectan^'ular solid are called its dimensions. 

ie) The CftpacitJ or YOlnme of a solid, is the quantity of space, 

conaprehending length, breadth and tl^ckness, which it contains. 

(/) The word content is also frequently used to denote length, 
area and capacity or volume. 

440. A rectangular solid measuring a yard each way is called 
a cubic yard ; a rectangular solid measuring a foot each way is 
called a cubic foot ; and so on. 

441 . To find the volume of a rectangular solid. 

Let A BCD represent a rectangle whose length AB \s 4 inches 
and breadth AD^ i inches. 

Then A BCD will contain 12 square inches. 

If on the figure ABCD there be placed A 
a solid in the form of a dice, each edge 
being one inch in length, on every square 
as AEFG^ we shall have a Itiyer of solids G 
containing as many cubic inches as there 
are square inches in ABCD, or 12 cubic 
inches ; If on this layer we place a second 
layer of exactly the same form and size, D 
we shall have the whole solid two inches 
high and containing twice 12 cubic inches ; and so on. Hence the 
whole number of cubic inthes m any such solid will be expressed by 
the product of the number of square inches in the base or rectangle 
ABCD, multiplied by the number of inches in the height. Therefore 
the process for measuring the volume or solidity or capacity of 
any rectangular solid is expressed by the following Rule ; — 

Rule. Express the length, breadth and height or thickness in 
units of the same denomination ; their product loillgive the volume 
in cubic units of thai denomination. 

443. It should be noticed here, as in Ait. 431, that if the 
number of inches in the length, and breadth, and height be mixed 
numbers or fractions, still their product will give the number of cubic 
inches in the volume. Also, if the numbers giving the three dimen* 
sions be given in feet, or in yards, or in miles, their product will give 
the volume in cubic feet, or in cubic yards, or in cubic miles. 

443. The above Buie is more briefly stated thus :— 

Volume »Iiength x Breadth x Height. 

/, Lengthsvolume-f‘(breadth Xheight) ; Breadths:volume-f* 
(length X height) ; and Heighta»volume-»-(lengthx breadth). 

Ex. I. Find the cubic content of a rectangular solid whose 
dimensions are io| ft. long, ft. broad and 6^ ft. high. 



22 
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The cubic content■> loj x x cub. ft. “ V V ^ V cub. ft. 

es 4 ^£ cub. ft as 548$ cub. ft. = S48 cub. ft. io8q cub, in. 

Ex, 2, A square block of stone 2 ft. in thickness, is in cubic 
content 5 cub. ft 24 cub. in. ; what is the length of its edge ? 

The area of square sfcone - 5^5 cub. ft+2 ft.=f sq. ft 

each edge reqd. = ft«}^§ ft.» 1 ft. 7 in. 

Ex. S' How many bricks will be required to build a wall 75 ft 
long, 6 ft high and 18 in. thick ; each brick being 9 in. long, 4| in. 
wide and 3 in. deep ? 

The volume of a bricks X1*^) cub. ft.<»i§8 cub. ft 

The volume of wall — 75 x 6 x cub. ft. — 75x9 cub. ft 

/, the number of bricks = 75 X9 cub.ft.+.[|?j cub. ft — 75 xg 

— 75 X 128— 9600. 

Ex. 4. What is the length of a room, whose width is 10 ft. 4 in. 
and height 10 ft. 6 in. ; and which contains 1519 cub. ft of air ? 

.T.. , , 1519 cub. ft . o < 

The length==I5I9X^ xft /t.=i4 ft. 

Ex. S' A. reservoir is 24 ft. 8 in. long by 12 ft 9 in. wide ; how 
many cubic feet of water must be drawn off to ,make the surface 
sink 3^ ft ? 

As the surface sinks 3^ ft, the depth of the quantity of water 
dra#n off is also 3I ft. 

quantity of water drawn off—24I x i2f X3]^ cub. ft 

V X V ^ 5 cub. ft — iioofcub. ft. 

Ex. 6. Water flowing at the rate of 60 ft every 4 min. through 
a cylindrical pipe, whose sectional area is 16 sq. in. Alls a square tank 
32 ft. deep in 8 hours. Find the length and breadth of the tank. 

The quantity of water flowing through the pipe in 4 min* 
—16 sq in. X 60 ft.—i X 60 cub. ft — y* cub. ft. 

quantity of water flowing in 8 hours=s(®jP x 15 x8) cub. ft 

—800 cub. ft 

the area of the tank—800 cub. ft. ■+•32 ft—25 sq. ft. 

As the tank is a square, /, each side— J{25) ft. 

Ex. 7. A rectangular pond 60 ft. long, 49 ft. 6 in. broad and 
6 ft 8 in. deep is full of water ; 100 water carts are employed to take 
away water from it, the water box in each cart being 5 ft. 6 in. long, 
4 ft 6 in. broad and 16 in. high. How much will the water sink 
down, when each of the carts has been used 3 times ? 

The cubic content of each cart—(5| x 4| x||) cub. ft,—33 cub. ft 

/, quantity of water drawn off-33 cub. ft. x 100 x 3—9900 cub. ft. 
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The area of the surface of water in the tank*s (60x49!) sq. ft. 

■ 2970 sq. ft. 

.. the water will sink down 9900 cub. ft.-*-2970 sq. ft.*»ijp orjjft 

Ex. 8. The exterior dimensions of a box made of wood of half 
an inch in thickness are 5 ft. 4 in. long, 4 ft. 3 in. broad and 3 ft. 
9 In. high respectively j find the expense of painting it inside and 
outside at 9/. per square yard. 

The wood being ^ in. thick, the inner dimensions are 5 ft. 3 in. 
4 ft. 2 in. and 3 ft. 8 in. respectively. 

The exterior surface to be painted-2'$ ft. 4 in.+ 4ft. 3 in.)x3 ft- 
9in.-f 5ft. 4in. x 4ft. 3in. x 2 == 2 x 9ft. yin x sft.qin. + 5ft,4in. x 4ft.3in. x 2 


ss 2 X 9,^2 X 3f sq. ft. + si X 4i X 2 sq. ft. 

sq. ft.— sq. ft. 


The interior sui face to be painted-2(5ft. 3in. + 4ft. 2in.)X3ft. Sin. 
+ 5 ft. 3 in. X 4 ft. 2 in. X 2 = 2 X 9 ft. 5 in. X3§ ft.+ 5 ix 4 ix 2 sq. ft. 

3 S) sq. ft.+(5ix4^X2) sq. ft. 
= (‘?S“+*P)sq.ft.-ig§» sq.ft. 

the whole area to be painted = (*|] ®+j sq. ft. — ^ 


= 1 


sq. yds. 


cost reqd. = '^fg’ x6|d!. = i72fgg. — /?j 10 
Examples CXXXII. 


1 . Find the cubic content of each of the rectangular solids 
whose dimensions are the following ; — 

(i) Length 6 ft. 4 in., breadth 5 ft. 3 in. and height 3 ft. 6 in. 


(2) ... 


8 in. 

... 9 ft. 10 in. 


( 3 ) - 


7 in. 

...12 ft. $ in. 


( 4 ) ... 


7 in. 

... 8 yds. 2 ft. 3 in. 


( 5 ) ... 


2 ft. 3 in... 

.... 4 yds. I ft 7 in. 



3 . Find the volume of a cube whose edge is 13 ft. 8 in. 

3 . ^ Find the cost of a piece of timber, whose length, breadth 
and thickness are respectively 54I ft., 5 ft. and 2 ft. 5 in. at ficr. per 
solid foot. 


4. ^ What must be the length of a trench 6 ft. 8 in. deep and 9 ft. 
2 in. wide, that it may contain 13 cub. yds. 15 cub. ft. 1152 cub. in. ? 

5 . If 56 cub. ft. 1044 cub. in. of timber are required to floor a 
room 29 ft. 3 in. broad by 35 ft. 4 »«• long J find the thickness of the 
boards. 


6. Find the height of a room 26 ft. 4 in. long, 13 ft. 9 in. broad, 
the content of which is 44898 cub. ft. 4 cub. In. 

7 . If 473088 bricks, each 9 in. long, 44 in. broad and 2| in. thick 
be required for a wall I a mile long, 7 ft- high and of a certain thick* 
ness ; find the thickness. 
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8 . A wall is to be built 15 yds. long, 7 ft. high and 13 in. thick, 
with a door-way 6 ft. high and 4 ft. wide ; how many bricks will it 
require, if each brick including mortar occupy 108 cub. in. ? 

9. Find the edge of a cube which contains 15 cub. ft. 1080 cub.in. 

10 . The bottom of a cistern contains i6 sq. ft. 128 sq. in, ; how 

deep must it be to contain 1216 gallons ? i gallon contains 277I: cub. 
in. nearly. • 

11 . A cubic foot of water weighs 31^ seers. Find the length 
of the side of a cubic vessel whose contents (water) weigh loi mds. 
39 sr. 3| ch. 

12 . A space 8 ft. square and 10 ft. high is enclosed all round 
with earth of the uniform thickness of 2 feet, what is the quantity of 
earth ? 

l^. A cubic foot of water weighs 62J lbs., and a room 18 ft. 9 in. 
by 13 ft. 4 in. is flooded to the depth of 2 inches ; what is the weight 
of water in the room ? 

14 . How many bricks of which the length, breadth and thick¬ 
ness are I r, 9 and 6 in. respectively will be required to build a 
wall, whereof the length, height and thickness are 64, 9 and ft. 
respectively ? 

15 . If 56 cub. ft. 912 cub..in. be the content of an open cistern, 
6 ft. 2 in. long, and 3 ft. 4 in. wide, what will be the cost of lining the 
inside of it with lead at los. per sq. yd ? 

16 . If a cubic foot of iron weigh 7 8 times as much as a cub. 
foot of water, find the weight of a block of iron 20 28 ft. long, 2*58 ft. 
broad and 2 5 ft. thick, supposing a cub. foot of water to weigh 
1000 oz. Avoir. 

17. The depth of water in a cistern whose base contains 
1344 sq. in. is 2 ft. 10 in. Find the depth of the same quantity of 
water in another cistern whose base contains 1088 sq. in. 

18 . The weight of a cubic foot of watei' being 3i|- seers, find 
the weight of a^ rectangular block of gold 8 in. in length, 2 in. in 
thickness and 3 in. in breadth ; the weight of a mass of gold being 
19*25 times the weight of an equal bulk of water. 

19 A cistern whose length, depth and breadth are 6 ft. 3 in., 
5 ft. and 4 ft. 2 in, respectively, is filled with water and leaks till the 
water sinks 7 in. ; find the volume of water left. 

90 . How many bricks, each 12 in. long, 4 in. wide and 3 in. thick 
will be required to build a wall 18 ft. 8 in. long, 12 ft. 6 in. high and 
9 in. thick, leaving in it a door> way 6 ft. 3 in. high and 2 ft. 8 in, wide ? 

21 . A cubic foot of water weighs 1000 oz. Avoir. Find in tons 
the weight of a rain-fall of one inch over an acre of ground. 

82 . The breadth of a room is twice its height, and half its length, 
and the volume of air in the room is 4096 cub. ft. Find its length. 
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23 . If in a box 3 ft. 6 in. long, i ft. ^ in. deep and i ft. 10 in. 
wide, I pack 160 books each in. long, in. wide and if in. thick ; 
find how many more, of a size 7 in. long, 4} in. wide and i in. thick, 
are required to fill it. 

24 . A gentleman wishes to raise his l iwn (which is 634 yds. 
long and 340 yds. broad) 2 ft. and fur that purpose digs a moat round 
It 17 yds. broad in every part ; supposing the depth of the moat 
to be uniform, how deep must it be in order that he may have soil 
sulhcient for his purpose ? 

25 . A room 21 ft. long by 13^ ft. wide is surrounded by walls 
ft. thick and 14 ft. high. There are two doors each 4J ft. by 6 ft., 

and one window 3 ft. by 4^ ft. Find (i) the cost of building the 
walls at the rate of Rs.^. la. per cub. yard and (2) the number of 
bricks each measuring 9 in. X4 in. x 2| in. required for the work. 

26 . In thq middle of a rectangular field, 350 yds. long by 
250 yds. broad, a tank 50 yds. square is dug and the earth is thrown 
evenly on the field to a height of one yard. Find the depth of the 
tank and the cost of digging it at gp. per cub. yard. 

27. The content of a box, whose length is twice its breadth, 
and whose breadth is twice its depth, is i cub. yd. ; find its dimen¬ 
sions, and the cost of gilding it at 14a. pei'sq. ft. 

23 . Find the cost of painting the surface of a cube, the edge 
of which is 2 ft. 5 in. at 10^. per sq. yd. 

26 . A closed vessel of metal 1 in. thick, the external dimen¬ 
sions of which are 8 ft. 3 in., 7 ft. 5 in. and 4 ft. 3 in. weighs 3 cwt. 
I qr 8 lbs. ; what would be the weight of a solid mass of the metal 
of the same dimensions ? 

30 . Find the cost of making a road 110 yds. in length and 

18 ft. wide ; the soil being first excavated to the depth of 1 foot at 
a cost of 8a. per cub. yd. ; rubble being then laid 8 inches deep at 
8a. per cub. yd. and gravel placed on top, 9 in. thick at Re.i, 4a. 
per cub. yd. • 

31 . The content of a cistern is the sum of two cubes whose 
edges are 10 in. and 2 in. and the area of its base is the difference 
between two squares whose sides are ft. and i| ft. Find its depth. 

32 . A cubic foot of gold is extended by hammering so as to 
cover an area of 6 acres. Find the thickness of the gold as a 
decimal of an inch to 7 places of decimals. 

33 . A cistern 32 ft. long, 25 ft. wide and ii ft. deep is emptied 
in 20 minutes by a pipe whose sectional area is 14 in. How fast 
does the water flow in the pipe ? 

34 . A cubic foot of water weighs 1000 oz. Avoir. ; a pipe whose 
bore is 5 sq. in., discharges 312! !bs. of water per minute ; find the 
rate per hour at which the water issues. 
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35 . The contents of a reservoir of square bottom are let out 
through a rectangular hole 3 in by 4 in. If an edge of the bottom 
be 6 ft. and the height 4 ft. 8 in., and water flow at the rate of ft. 
per second, what time will be spent in discharging the contents ? 

36 . The cubic content of a room 20 ft. long and 12\ ft. high is 
4875 cubic feet ; find the cost of painting its walls at 6a. per sq. yd. 

37. An iron chest 5 ft. long, 3 ft. broad and 2 ft. 5 in. high is 
made with sheet of iron i in. thick. Find the inside content of^ the 
chest and the weight of the chest, if i cub. foot of iron weighs 
6 mds. 8 sr. 

38 . A tank is 100 ft. long, 60 ft. broad and 18 ft. deep ; 20 water 
carts, each carrying 30 mds. of water at a time, are employed to empty 
the tank. If a cub. foot of water weighs 30 seers, in how many 
times will the tank be emptied ? 

89 . A hollow rectangular iron pillar 10 ft. in .length is made 
with iron sheets i in. thick and the breadth of the hollow part is 
6 in. Find the weight of the pillar, if i cub. foot of iron weighs 
6 mds., and its price at Ba. per maund. 

40 . A cistern, measuring 13 ft. in length, 5 ft. in breadth and 
4 ft. in depth has a tap which, not being properly opened, discharges 
54 gals, an hour less than it would otherwise do and empties the 
cistern in 7) instead of 6 hours. How many cub. inches are there 
in the gallon ? 

41 . Water flows into a rectangular cistern whose dimensions 
are 12 ft. r in. long, ii ft. 8 in. wide and 5 ft. 4 In. deep through a 
pipe of 10 sq. in. aperture at the rate of 24 ft. per second, and flows 
out through an orifice at the rate of 2 ft. 5‘§ in. per second ; if the 
cistern is filled in 2 hours, find the size of the orifice. 

43 . A stream of water 8 yds. broad at the surface and 6 yds. 
at the bottom and 2 yds. deep flows at the rate of ij miles an hour 
into a tank 220 yds. long and 56 yds. broad, which holds 74250 tons 
of water. Find the depth of the tank and the time in which it will 
be filled, a cubic foot of water weighing 1000 oz. Avoir. 

III. DUODECIMALS. 

414 . Artifioers take the dimensions of their work in yards^ 
fett^ inchest par&•€. ; and it is usual to reduce the yards to feet so 
that the different denominations are all connected by the same 
number 12, or decrease in a twelve-fold proportion, from the place 
of feet towards jthe right hand. For the sake of uniformity, the 
denominations after feet are termed frimes^ seconds^ thirds^&*c^ 
distinguished respectively by accents, % ", &c., placed a little to 

the right, contiguous to the figures to which they l^long. 

Thus, 20 feet, 8 inches, 5 parts, 7 thirds, 6 r*c. is written 20 ft. 
8'. 5". 7*'*. &c. and is read 20 > 7 ., 3 prUnts, $ seconds, 7 thirds, &c. 
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From the circumstance above mentioned,'the process is frequently 
called Dnodecimal Multiplication or Bnoaecimalf ; and it is also 
sometimes termed CroiB Multiplication ; but the former of these 
names are evidently misapplied, because the different digits of the 
various denominations are not connected with each other by the 
number 12 though the denominations themselves are. 

445 . In Duodecimals, the sub-multiples of the foot whether 
linear, square or cubic—follow the scale of 12, so that, 


Linear Measure. 


1 footsBi2 primes 
I primes: 12 seconds 

Square Measure. 

I sq. ft.s:i 2 (superficial) primes 
I supl.primes*> 12...seconds 
1 ... second** 12...thirds 

I ... third a* 12 ...fourths ; &c. 


I second** 12 thirds 
1 third—12 fourths ; &c. 

Cubic Measure. 

I cub. ft.—12 (solid) primes 
I solid prime —12...seconds 
I ... second—12...thirds 
1 ... third —12...fourths ; &c. 


448 . The whole of the above statements can be briefly stated 
thus :— 


I linear foot 'j * 

1 square foot 'j- — 12' -144" 1728'"—20736*vas&c. ; 

1 cubic foot J 

therefore in linear measure the inch is the same as Xhtpfime^^ in 
square measure as the second^ and in a cubic measure as the third. 
Hence, we can easily pass from quantities expressed in duodecimals 
to those expressed in foot and inches, and conversely. 

Ex. i. Convert 37 ft. 5' 3" into ft. and m., and 47 ft. 5| In. 
into Duodecimals. 

(a) 37 ft. 5' 3"' -37 ft- 5 t® 3 in.- 37 ft Si in. 

{6) 47 ft. 5 1 in .—47 ft. in .- 47 ft- 9'^- 

Ex. 2. Express 27 sq. ft. 118^ sq. in. in Duodecimals^ and 
46 sq. ft. 10' 7^' 8'" in sq. ft. and sq. in. 

(<*) 27 sq. ft. Ii8§ sq. in. —27 sq. ft. 27 sq. ft. 9* ic** 8'^'. 

(h) 46 sq. ft. 10* 7" 8'"—46 sq. ft. 127A^* — 46 sq ft. 1278 sq. in. 

Ex. J. Convert 25 cub. ft. 1267! cub. in. into Duodecimals^ and 
48 cub. ft. 6' 7" 8'^' 9‘v 4V into cu6 ft. and cub. in. 

(a) 25 cub. ft. 1267! cub. in.—25 cub. ft. 105" 7"" 

— 2^ cub, ft. 8*. 7^*'. 6*^8^- 

{b) 48 cub. ft. 6' 7" 8'" 9iv4v=48 cub. ft. 79'' 8''' 

—48 cub. ft. 9S6|| cub. in. 

— 48 cub, ft. 9 s 81 cob, in . 
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Examples CXXXIII. 

1. Express in yards, feet and inches :— 

(1) 7 ft. 3 ' 6'' ; 25 ft. 10" 8'" ; 146 ft. 6' 9" 9'*'. 

(2) 18 sq. ft. 11' 6" 8'"; 216 sq. ft. 6' o" 10'" 6i''; 274 sq. ft. 4' 10" 

(3) 20 c ub, ft. 9' 6' 9^^' j 11 cub. ft. 4^ 8" 3"' ; 83 cub. ft. 6 * 5'^ 10'" 8»'' 8^. 

(4) 25 ft. 8' 3'^ 9"' ; 24 sq. ft. 11' 3'' ; 2341 cub. ft. 5' 6'' 8"' 8>''. 

2 . Express in Duodecimals :— 

(1) 13 ft. 5^ in. i 19 yds. 3 ft. in. ; 7 )ds. 1 ft. 6§ in. ; 9 yds. 2 ft. 4I in. 

(2) 50 sq. ft. 68 sq. in. ; 4739. ft. 6359, in. ; 33sq.yds. 359. ft. 28^59. in. 

(3) 4 cub. ft. 1088 cub. in. ; 42 cub. ft. 334 cub. in. ; 39 cub. ft. 

1120^ cub. in. ; 18 cub. ft. 1664 cub. in. 


447. Before reckonings areas and volumes by Duodecimals, we 
must notice the relation which exists between the following products. 


Square Measure. 
feet X primes = (superficial) primes 
feet X seconds ss „ seconds 

feetxthirdssa „ thirds 

and so on. 

primes x primes » „ 
primes X seconds „ 
and so on. 
seconds x seconds =* 
seconds x thirds « 

for I ft. X i' 

li, sq ft.- 


Cuiuc Measure. 
sup], ft. X pi imes —(solid) primes. 
„ ft. X seconds =s „ seconds. 
,, ft. X thirds BB „ thirds 
and so on. 

„ primes x primesseconds. 
„ primes X seconds thirds 
and so on. 

„ seconds X seconds fourths. 
„ seconds xthirds= „ fifths,&c. 

r ; I ft. X i"-i XxJj sq. ft.-» 

; &c. 


seconds j 
thirds 

fourths 
fifths,&c. 

*i Xj*5| sq. ft.~i\ sq. ft. 

" ; I ft, X 1 X ft*=T^it cub. ft. 


448 . The operation employed to compute superficial and solid 
contents is that of Multiplication, conducted by means of a mixed 
Decimal and Duodecimal scale of Notation ; the figures of the feet 
being expressed and multiplied in the ordinary way, whilst in the 
other places the number 12 is always made use of instead of 10. The 
denomination on the left hand of the multiplier is used first, those of 
the multiplicand being taken as in other cases ; then the next in 
order, and so on ; and for the reason that we put the first figure of a 
partial product one place to the left of that of the preceding one 
when we begin with the least denomination of the multiplier, the 
terms of the product here must each be put one place to the right of 
those of the preceding, in order to possess their proper relative 
values ; and the addition is effected by beginning with the lowest 
denomination, as in compound quantities. The practical applications 
of the Rule will be best understood by the following Examples. 
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Ex. I. Find the area of a rectangle whose adjacent sides are 
5 ft. 3 in. and 4 ft. 9 in. 

5 ft. y 

J_ 9 

21 sq. ft. o' 4 ft. X 3 'a= 12'= I ft. o' ; carry i ft. 

3 II 3" 4 ft. X 5 ft.+ I ft.=21 ft. ; 

24sq.ft.11' 3" 9 'x 3 '- 27 "-= 2 '3" j 9 'X 5 fi. + 2 '-» 47'=3 ft* 

Thus the area = 24 sq ft. 135 sq. in. 

Ex. 2. Required the area of a square whose side is 7 ft. 8' 9". 
7 ft. 8' 9" 7 ft. X9''«63"=*5' 3" \ catry 5' 

7 89* 7 ft.x8' + 5'«6i'«5 ft- i'J &c. 

siTqTfTT? 7' 8 'x9" = 72 "'= 6 ' o'" ; 

51 10 o'" 8'x8'+6" = 7o" = 5' 10" ; &c. 

596 9"" 9"x9" = 8i""« 6"'9"" ; &c. 

59 sq. ft. 8' lb" 6"' 9"" area =S9 -q. ft. io6,^if sq. in. 

Ex, j. Find the content of a rectangular iolid whose lineal 
dimensions are 5 ft. 6 in., 4 ft. 5 in. and 3 ft. 4 in. 

5 ft. 6' 

• 

Thus the required volume 
•sSo cub. ft. ii' 8" 
as 80 cub. ft. 1680 cub. in. 


Ex, 4. Required the capacity of a cube the length of whose 
edge is 2 ft. 9 in. 

The capacity *=2 ft. 9^x2 ft. 9'x2ft. 9'«=7 sq.ft. 6' 9"X2ft. 9' 
•= 5 o cub. ft. 9'6" 9'" » 20 cub, ft. 1377 cub, in . 

Examples CXXXiV. 

1 . Find by Duodecimals the areas of the following rectangles :— 
(1) 14 ft. 6 in. by 12 ft. 7 in. (2) 25 ft. 7 in. by 7 ft. 10 in. 

(3) 16 ft. 5' by 12 ft. It'. (4) II ft- 11' by 2 ft. 3' 4". 

(5) 9 ft. 4' 7" by 5 ft. 6' 4". (6) 17 ft. 3' 4" by 19 ft. 5' n". 

(7) 15 "yds. 2 ft. 4| in. by 9 yds. 2 ft. 4f in. 

(8) 207 ft. 4^ in. by 95 ft. 71*5 in. (9/ I 7 ft- 34 >». by 12 ft. 6^ in. 
(10) 19 yds. 2 ft. 6| in. by 7 yds. i ft. 3^ in. 

<ii) 10' 3" 4"' by 5' o" 6'". (12) 13 ft. 2' 6" by i' 9" 10"'.*. 


J 5 

22 sq. ft. o 

2 3 6" 

24 3 ' 6 

3..... 4_ 

72 c. ft. 10 6 

8 I 2 o'" 

80 c. ft. 11 8 o'" 
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2 . Find by Cross Multiplication the volumes of each of the 
following solids :— 

(1) 8 ft. 6 in. by 3 ft. 9 in. by 5 ft. 4 in. 

(2) 3 ft. 7 in. X 5 ft. 8 in. X 2 ft. 11 in. 

( 3 ) 4 ft. 6' by 5 ft. 7' by 6 ft. 8'. (4) 8 ft. 9' x 5 ft. ic/ X 3 ft 6' 4". 

(5) 18 ft. f 4'' by 17 ft. 3' 9 ^^ by II ft. 11". 

8. Find by Duodecimals the area of a square whose side is 
(1)2 yds. I ft. 3f in. (2) 123 ft. 6| In. 

4 . Find by Duodecimals the volume of a cube whose edge is 

(I) 12 ft. 3 in. (2) II ft. 6' 5". . (3) 3 yds. I ft. 7 § in. 

5 . Divide 1532 ft. 9' 9^' superficial measure by 18 ft. 9Mineal 
measure. 

IV. SQUARE & CUBIC MEASURES OF BENGAL. 

449 . In Bengal, the areas of rectangular fields, &c , are found 
by a method similar to the above, and is called Slivankar’s 
Method. 

Suvankar gives the following Rule for finding areas 
Bigha X bighaxcbigha Bigha X cbataknchatak 

Bigha X katha =» katha Katha x chatak =» ganda 

Katha X katha^dhul Chatak x chatak »kdg. 

20dhul$»i katha ; i6gandas«»i dhfil ; ifikags^i ganda. 

Ex. Find the area of a rectangular field 5 bi, 14 kat. long and 
4 bi. 13 kat. broad. 

5 bi. 14 kat. 4 bi. x 14 kat.« 56 kat, =*2 bi. i6 kat.; 

4 _^ carry 2 bi. 

22 16 5 hi. X 4 bi .+2 bi.e22 bi. ; 13 kat. X 14 kat. 

3 14 2 dhfil. =182 dhfil«9 kat. 2 dhftl ; carry 9 kat. ; 

26 bi. 10 2 dhm“ 5 hi. X13 kat.+9 kat.-74 kat*3bi. 14 kat 

2 dhul*2X 16 or 32 ga.ssi ch. 12 ga. 

areaa26 bi. 10 kat. 2 dhfila a26 bi. 10 kat 1 ch. 12 ga. 

450 . The volume of a rectangular solid is found in the same 
way as in Art. 441. 

Ex. Find the volume of a wall 48 cubits long, 12 cubits high 
and I) cubits thick. 

Volume of the wall*48 x 12 x i| cub. cubits*864 cub. cubits. 

Examples CXXXV 

1 . Find by Suvankar^s method the area of :— 

(i) 3 bi. by 2 bi. (2) 5 bi. by 16 kat. 

(3) I bi. 12 kat. by 16 kat (4) 8 bi. 13 kat by 3 bi. 16 kat. 

( ) 6 bi. 17 kat by 5 bi. 6 kat (6) 12 bi. 18 kat. by 10 bi. 12 kat 
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( 7 ) lo bi. 1 8 kat. by 6 bi. I2 kat. (8) 8 bi. 12^ kaL by 6 bi. 8 kat 
(9) 12 bi. I2| kat. by 10 bi. 16 kat. 5 ch. 

(10) 12 bi. 16 kat. 10 ch. by 8 bi. 10 kat. 6 ch. 

<ii) 380 cubits by 260 cubits. (12; 724 cubits by 248 cubits. 

2 . Find the volume from the following dimensions :— 

(i) 72, 14, 8 cubits. (2) 312, 16, if cubits. 

(3) 480, 62, 5| cubits. f4) 248, 15, 7i cubits. 

(5) 24 yds., 18 yds., 6 yds. (6) 58 yds., 25 yds., 6 ft. 


CHAPTER X. 

Miscellaneous Propositions. 

451- The Unitary Method. {Complex Cases.) 

In problems in the preceding Sections we have had to find the 
change in cxe quantity corresponding to the change in one other. In 
the Examples which follow lAree quantities are given and we have to 
hnd the change in one of them corresponding to given changes in 
the other Iwo. 


Ex. I. If 40 acres of grass be mowed by 8 men in 7 days, how 
many acres will be mowed by 24 men in 28 days ? 

In 7 days 8 men mow 40 acres, 

in I day 8 men mow acres, 

/. in I day i man mows p— acres, 

0X7 

, . _ , 40 X 28 

,, in 28 days i man mows -acres, 

^ 8x7 ’ 

. I o j 40 X 28 X 24 o 

,, In 28 days 24 men mow ^—5-77^— acres or 480 ac. Ans. 

Ex. 2. If the ^ages of 29 men for 54 days amount to Rs.t^. 5a .; 
how many men must work 12 days to earn /ls.410 ? 


^•^•74tV can be 

earned in 

54 days 

by 

29 men. 


Ee.i . 


54 days 

by 

29X16 
'^s — tnen, 

1189 ’ 


.% Eo.j . 


I day 

by 

29x16x54_ 

1189 


/• Es 4 io . 

. 

I day 

by 

29 X 16 X 54x410 
1189 

men 

• • ^.1.410. ...1 


12 days 

by 

29 X 16 X 54x410 
1189X12 

men 





or 720 men. 

Ans^ 
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Ex. $. If*6 men can do a piece of work in 30 days of 9 hours 
each) how many men will take to do 10 times the amount, if they 
work 25 days of 8 hours each ? 

The work can be done in 30 days of 9 hrs. each by 6 men, 

... . I day of 9 hrs. each by (6 X 30) men, 

... . I day of 1 hr. each by (6 X30 X 9) men, 

/, ... .25 days of i hr. each by^ —men, 

' ... .25 days of 8 hrs. ... by——men. 

25 X 8 


10 times the work... ... 25 days of 8 hrs....by 


6 X 30X 9X 10 


men 


25 x8 
or 81 men. Am. 


Ex. 4. If 252 men in 5 days of 11 hours each, can dig a trench 
210 yds. long, 3 yds. wide and 2 yds. deep ; in how many days of 
10 hours each, can 24 men dig a trench 430 yds. long, 5 yds. wide 
and 3 yds. deep ? 

The solid content of the first trench <= 210 x 3 x 2 or 1260 cub. yds. 

.second... «» 420 x 5 X 3 or 6300 cub. yds. 

Now, 252 men can dig 1260 cub. yds. in 5 days of ii hrs. each. 

/. I man.1260 cub. yds. in (S x 252) days of 11 hrs. 


1 man- 


..I cub. yd. 


in 


5x252 

1260 


days 


of II hrs. 


24 men .1 cub. yd. in days of ii hrs. 

24 men.6300 cub. yds. in ^ ^260 x24°° . 

24 men.6300 cub. yds. in -^ . 

•. 24 men.6300 cub. yds. in . 


or 288I days. Am. 

Ex. j. If I get 8 chataks of bread for 4a. when wheat is Rs.T. 
8<2. a maund, what ought a maund of wheat to be when 1 get 12 ch. 
of bread for 2a. %p. ? 

The 4a. bread weighs 8 ch. when wheat is at per md. 

...la. 8 ch. ^Rs (Y X per md. 

/. ...la. 1 ch.. ... xix8} per md. 

/• ...2|a. I ch./?.!.(15 x|i per md. 

• • ...2^a. ... ... ... 12 ch. ... ... ... per md. 

or ^j.3. sa. 4 A Am. 
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Ex, 6, If lo cannor, which fire 3 rounds in 5 minutes, kill 
270 men in i| hours, how many cannon, which fire 5 rounds in 
6 minutes will kill 500 men in one hour ? 

The first set in 1^ hours firing 3 rounds in 5 min. make 
(3X x6o-r5) or 54 rounds ; and the second set in one hour firing 

5 rounds in 6 min. make (5 x6o-i-6) or 50 tounds. 

Now, in 54 rounds 270 men are killed by 10 cannon, 


i round 

270 men. 


I round 

1 man is . 

10 X 54 


270 

50 lounds 

X m• 

10 X 54 

270 X 50 

^0 lOunds 500 men are .... 

10 X 54 X 500 
270 X 50 


or 20 cannon. Ans, 


Examples CEXXVI. 


1 . If the waces of 4 men for 12 days be what would be 
the wages of 6 men for 10 days ? 

2 . If 9 men earn Rs j^o. 8'jt. in 24 days, how many must 
work 16 days to earn ^j.450 ? 

3 . If a regiment of 939 soldiers consume 351 mds. of wheat in 
168 days, how many soldiers will consume 1404 mds. in 56 days ? 

4. If I pay for the cairiage of 2 tons for 6 miles, what 
must I p^»y for the carriage of 12 tons 17 cwt. for 34 miles ? 

5 . If the wages of 29 men for 54 days amount to ;^8o. 9 /. 6r/., 
how many men must work 12 days to receive ^^407 ? 

0 . If the gas for 5 burners, lighted 5 hours every day, for 
10 days, cost Rs,2^2a.j how many burners may be lighted 4 hours 
every evening for 15 days at a cost of i?j.38i 4a. ? 

7. If the carriage of 60 cwt. for 20 miles cost ^*^.145, what 
weight can I have carried 30 miles for /?j.54. 6 a. ? 

8 . If 5 men can reap a field of 12^ bighas in 3I days, working 
16 hrs. a day, in what time can 7 men reap a field of 15 bighas 
working 12 hrs. a day ? 

/ 9. If 200 men in 12 days of 8 hours each can dig a trench 
160 yds. long, 6 wide and 4 deep, in how many days of 10 hours each 
will 90 men dig a trench 450 yds. long, 4 wide ahd 3 deep » 

10 . If the carriage of goods weighing 5 cwt. 2 qrs. 12 lbs. for 
150 miles come to Rs.yz. i\a. 4^., what will be the charge for carry¬ 
ing 4 waggon-loads of the same, each weighing 7 cwt. 2 lbs. a distance 
of 4SO miles ? 
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11 . If 15 pumps, workings hours a day, can raise 1260 tons 
of water in 7 days ; how many pumps, working 12 hours a day, will 
be required to raise 7560 tons of water in 14 days ? 

12 . If with a capital of 10000 a person gains by trade 
^j.500 in 16 months, in how many months will he gain f?r.i25o with 
a capital of iHs.^ooo ? 

13 . If when wheat is at Rs 3 per maund, the 4a loaf weighs 
8 chataks, what should be the price of wheat per maund, when 3 sr. 
2 ch. of bread cost 12a. 6A? 

14 . If the 4<f. loaf weigh 1 lb. ii oz. 12 drs., when wheat is at 
7s. (id. per bushel, what ought the (>d. loaf to weigh when wheat is 
at sr. 3^/. per bushel ? 

15 . If 15 horses and 148 sheep can be kept for qdajs for 
7?5.757. 8a., what sum will keep 10 horses and 132 sljeep for 8 days, 
supposing 5 horses eat as much as 84 sheep ? 

16 . If /?J.24o be paid for bread for 49 persons for 20 months, 
when wheat is at Rs.% per maund ; how long will Rs.2^4 find bread 
for 91 persons, when wheat is at Rs.^. 8a. per maund ? 

17 . If 5 men and 7 boys can reap a field of 125 acres in 15 days, 
in how many days will 10 men and 3 boys reap a field of 75 acres, 
each boy’s work being one-third of a man’s ? 

18 . If 44 cannon, firing 30 rounds an hour for 3 hours a day, 
consume 300 barrels of powder in 5 days, how long will 40 barrels 
last 66 cannon, firing 40 rounds an hour for 5 hours a day ? 


452. Problems in Bimnltaneons Equations. 

Proceed as in the following Examples. 

Ex. I. If 9 horses and 7 cows cost ^j.850, and 5 horses and 
8 cows cost Rs.$ys ; find the cost of a horse and of a cow. 

The cost of 9 horses and 7 cowsss/f j.850, 

/, the cost of 45 horses and 35 cows**/?j.85ox 5 or Rs.42$o. 

Again, the cost of 5 horses and 8 cows»-/?5.57S, 

the cost of 45 horses and 72 cows^Rs.S7S xg or RS.S175. 

Hence, by subtraction, we get 

the cost of 37 cowsssRs.gzg ; 

the cost of a cow—^1.925 + 37— .^j.25. 

Again, the cost of 9 horses and ^5.i75ssi?.r.850, from (i) 
the cost of 9 horses—i?J.67 5 ; 
the cost of a horse—iPf.675+9—/?^.75. Am. 

Ex. 2. If 2 men and 3 boys can do ^ of a piece of work in 
3 L days, and 3 men and 5 boys can do of It in 6 days ; in what 
4 iiB 0 can a man do the work ? 
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In 2 days, 2 men and 3 boys can do } of the work, 

.*• ... I day, 2 men and 3 boys ... | . 

... I day, 10 men and 15 boys ... f . 

Again, in 6 days, 3 men and 5 boys ... . 

/. ... I day, 3 men and 5 boys ... ... 

... I day, 9 men and 15 boys .. ||X3or of the work. 

Hence, by subtraction, we get 
in I day, i man can do ( 1 — si) or of the work. 

a man can do the whole in 32 day s. Am. 

Ex. 3. If 3 men with 4 boys earn in 8 days, and 2 men 

with 3 boys earn /?j’. 40 in the same time ; in what time will 6 men 
and 7 boys earn Rsaxo ? 

Since 3 men and 4 boys earn in 8 days, Rs.^Zy 

/, 3*mcn and 4 boys earn in i day R5.^%-^%taRs.*j. 4a. 

Also 2 men and 3 boys earn in i day 4 o + 8 s=: 7 ?j. 5 . 

Hence, by subtraction, we get 

1 man and i boy earn in i day Rs,2. 4a. 

2 men and 2 boys ... ... Rs.2. 4a.X2mRs.4. 8a. 

But 2 men and 3 boys ••• Rs.s. 

by subtraction, 1 boy earns in 1 day 8a. 

Again, since i man and i boy earn in i day Rs.2. 4a. 

6 men and 6 boys earn in 1 day Rs.2. 4a. x6«i/?j.i3. 8 a. 

and since i boy earns in i day 8a. 

6 men and 7 boys earn in 1 day 7 ?j.i 4 . 

the no. of days required 

Examples CXZXVII. 

1. 6 horses and 7 cows can be bought for i?j.25oo, and 13 cows 
and II horses can be* bought for 7 ?j. 46 io. What is the value of 
each animal f 

2 . If 15 tt>s. of tea and 17 Ihs. of coffee together cost Rs.32. 
12a., and 25 lbs. of tea and 13 fbs. of coffee together cost Rs.4$. ta. 
4 p. ; find the price of each per pound. 

3. The price of 2 turkeys and 9 fowls is ;£3, and the price 
of 5 turkeys and 3 fowls is j^4. p. ; find the price of a turkey and 
of a fowl. 

4 . If 3 men and 5 women do a piece of work in 8 days, which 
2 men and 7 children can do in 12 days ; find how long 13 men, 
14 children and 15 women working together will take to do It. 

& If 5 men with 7 boys can earn ^.r.76.8a. in 6 days, and 
2 men with 3 boys can earn Rs.2i in 4 days, in what time will 6 men 
with 12 boys earn J?r.6oo ? 
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6. If 8 men and 5 boys can reap 29 acres in 3 dayS) and 6 men 
and 7 boys can reap 50 acres in 6daysi how long will it take 3 men 
and 6 boys to reap 15 acres ? 

7. If 5 men and 3 boys can reap 23 acres in 4 days, and if 
3 men and 2 boys can reap 7 acres in 2 days, how many boys must 
assist 7 men, in order that they may reap 45 acres in 6 days ? 

8. If 2,boys and i man can do a piece of work in 4 hours and 

2 men and i boy can do the same in 3 hours ; find in what time a 
man, a boy, and a man and a boy together, respectively, can do 
the same. 

9 . If 2 men and $ boys can do of a work in 3 days, and 

3 men and 7 boys can do Is of it in 2 days; in what time will a 
boy be able to do the whole work ? 

10 . A farmer parting with his stock sells to one person 9 horses 
and 7 cows for Rs.^00 ; and to another at the same prices, 6 horses 
and 13 cows for the same sum. What is the price of each ? 

11 . In a certain employment, 9 men and 7 women received 
together 4. 7a. 2;^. for their wage®, and it is found that 7 men 
receive 1. 3*. Sp. more than 5 women; required the wages 
of each. 

12 . If 17 ducks and 20 chickens are worth JRs.ig. 14a. and at 
the same average prices 15 chickens and 31 ducks are worth 

6a. ; how many ducks are worth 14 chickens ? 

453. Least Common Multiple. 

Ex. I. Find the least number which, being divided by 2, 3, 4, 
3, 6| 7, shall give the remainders i, 2, 3, 4, 5, 6, respectively. 

Since 2--i8»i ; 3-2“i ; 4—3=1 ; and so on, 

/. the remainder in each case is less than the divisor by i. 

Now, the L. c. M. of 2, 3, 4, 5, 6 and 7 is 420. 
the reqd. least numberas42o— 1 =419 . -Ans. 

Ex. 2. Find the least number which, being divided by 2, 4, 6, 
8, 10 and 12, leaves.in each case a remainder i, but when divided 
by 13, leaves no remainder. 

The L. c. M. of 2, 4 * 6i 8} 10 and 12 is 120. 

the reqd. number* 120^+1, where ^ is a positive integer. 

Making ^*1, 2, 3, 4, 5, &c., the reqd. number Is one of the 
numbers 121, 241, 361, 481, 601, &c. 

Again, since tj^e number is divisible by 13, therefore of the above 
numbers that which is divisible by 13 is the reqd. number. 

Now, the first of the above numbers which is divisible by 13 (bv 
trial) is 481. , ^ 

Hence the reqd. least number*4^ Ans. 
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Examples CXXXVIIX. 

1 . Find the least number which, when separately divided by 6, 
'9, 12, 1$ and 2i, leaves in each case a remainder which is the G. C. M. 
of the above divisors. 

2 . Find the hast number vrhich, being divided by 2, 3, 4, S, ^ 
7 and 8, shall give the remainders i, 2, 3, 4, 5* 6 and 7 respectively. 

^ 3 . Find the hast number which, when divided by 6, 9, 12, 15 
and 18, leaves in each case a remainder 3, but when divided by 21 
leaves no remainder. 

4 . Find the hast number which, when divided by 6, 10, 12, 14 
and 16, leaves the remainders 6, 8, 10, 12 and 14 respectively, but 
when divided by 17 leaves no remainder. 

5 . Find the hast number that is divisible by 22, but being 
divided by 6, 9, 13, 15 and 18 gives 4, 7, 10, 13 and 16 as remainders 
respectively. 

^6. Find the hast number which, being divided bv 2, 3, 4, 5, 
6 and 7, gives the remainders i, 2, 3, 4, 5 and h respectively. 

\f 7 . What greatest number and what hast number can be 
subtracted from 902510 that the remainders may be divisible by 28, 
32, 40 and 45 ? 

n/" 8 . What hast number must be added to 17346 that the sum 
may be divisible by 48, 64, 72, 96 and 108 ? 

^ 9 . What hast number must be added to 17287 that the sum 
being divided by 26, 35, 38, 91 and 95 respectively shall leave in each 
case a remainder 3 ? ./ 

' 10 . What greatest number and what hast number must be 
subtracted from 1100 that the remainders being severally divided by 
4, 12, 20, 24, 36 and 45 shall give a remainder 3 in each case ? 

11 . What greets/ number of 7 digits is that, which, being 
divided by 7, 9, ii, 13 and 15, leaves the remainders 5, 7, 9, 11 and 
13 respectively t 

11 . What hast number of 8 digits is that, which, being divided 
by 24i 3O1 3^ 42 and 50, leaves the remainders 14, 20, 36, 32 and 
40 respectively ? 


454. Baces and Games of Skill. If A and B stmrt from 
the same place at the same time to run a distance of 100 yds., and 
if while A arrives at the goal, B has run only 80.yds.; then A 
giVOB i?<ioo~8o) or 20 yds. in 100, and B or takes 20 yds. 
m 106. Also, if A and B start at the same time, but B 20 yds. in 
advance of A and arrive at the goal at the same instant, then A is 

S3 
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said to give B 2o yds. start, and that they run a dead heat. So 
in a game of skill, if B can make only 90 points while A makes 
100^ A gives (100-90) or 10 points out of 100, and B gets 10 
out of 100. 


Ex. /. In a race of 500 yds., A can beat B by 50 yds., and 
B can beat C by 50 yds. ; by how much will A beat C in a race 
of 200 yds. ? 

A can run 500 yds. while B runs (500-50) or 450 yds. 

• • ^.yds. ... ... ... ... I yd. 

. 128 X 500 or yds., while B runs 500 yds 

But when B runs 500 yds., C can run (500 — 50) or 450 yds, 

/, A can run yds., while C runs 450 yds. 

*^A .5000 yds. ... ... 450x9 yds. 


A . 100 yds. 

. 200 yds. 


yds. 

50 

450x9x2 


so 


or 162 yds. 


Hence A can beat C by (200- 162,1 or 38 vds. in 200 yds. Ans. 


Ex. 2. At a game of billiards, A can give B points in 50 
and he can give C 20 in 50 ; how many can B give C in a game of 70 ? 

While A makes 50 points, B makes (50- 15) or 35 ; 

and ... . Cmakes (50 — 20) or 30 ; 

/, while B makes 35 points, C makes 30 ; 

while B makes 70 points, C makes 30 x 2 or 60. 

Hence can give C‘(7o-6o) or 10 points in a game of 70. Ans. 


Examples CEXXIX. 

1 . A can beat Bhy $ yds. in a 100 yds. race, and B can beat 
( 7 by 10 yds. in a 200 yds. race. By how much can A beat (Tin a 
400 yds. race ? 

2 . In a race of 200 yds., P can beat (2 hy 31 yds. and R by 

18 yds. ; by how many yds. could R beat Q in 350 yds. ?. 

3. In a mile race, A can beat B by 20 yds., and B can beat 

C by 20 yds. How many yds. start can A give C that there may 

be a dead heat ? 

I. In a game at rackets A can give C 10 points out of 15, and 
B can give C 8. How many points can A give B ? 
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6. In a mile race, A beats JB by 6o 'yds., and B beats C by 
8o yds. By how much will A beat C in a race of 400 yds. ? 

6. In a mile race A wins, B being 11 yds. behind, and C64 yds. 
behind A. How much would Cbe behind ^ in a 2 miles race ? 

'' 7. In a game of skill, A can give B 8 points out of 40 and B 

can give C 10 points out of 50 ; how many can A give C out of a 
game of 25 ? 

8 . In a mile race A gives B 100 yds. start, and beats him by 
20 yds. If B can run the mile in 5 min. 8 sec., how long did A take ? 

9 . In a 440 yds. race, A beats B by 20 yds., and Cby 41 yds.; 
JIV can also give Ca start of 12 sec in a mil&race. In what lime 
can each run a mile ? 

10. In a race P gained 25 yds. upon Q in every 125 yds., and 
hnally won by 70 yds. ; find the length of the course. 

11 . At billiards A can give B 15 points and to C 20 points 
out of 50 ; how many can B give C in 70 for an even match ? 

12. A runs 20 yds. while B runs 21 yds. ; ^runs 31 yds. while 
C runs 30 yds. ; ifcan run a mile in 5 mm. 15 sec., what time 
will C take to do it ? 

13 . I n a half-mile race A gives B 10 yds. start and beats him 
by 20 yds. ; B gives C 30 yds. start in half-a-mile, and is beaten by 
60 yds Which runs the faster, A ok C % 

11 . At a game at fives, out of 15 points A can give B 3 ; also 
A can give C 7 points ; how many points can B give C so as to 
make an even match ? 

15 . if, B^ C and D run a race over i mile. First A and B race, 
when if wins by 20 yds. ; then C and D race, when C wins by 
60 yds. ; next B and D race, when B wins by 40 yds. If A and C 
race, which will win and by how much ? 

“^IB. In a mile race A beats B by 80 yds. and Cby 20 sec., also 
B beats C by 5 seconds in the same race. How long will A take to 
run the whole distance ? 

17 . At a game of skill A can give B 8 points out of 38, and to 
C 10 points out of 95. Of B and C, which is the better player, and 
how many points can he give the other in 340 "i 

'^' 18 . A can give B 400 yds. and C 500 yds. in a mile race ; If 
C can run the mile in 10 minutes, in what times can A and B run 
the same ? 
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455. EaildB of a Clock. On the right is the diagram of a 
clock with its two hands that move about a 
common centre. The longer of these hands 
is called the minute-hand and indi :ates the 
minutes, and the shorter the hour-hat^ and 
indicates the hours. The minute.hand takes 
one hour or 6o minutes to travel round the 
dial plate Oncey while the hour-band moves 
only 5 minutes round. Therefore the minute^ 
hand travels 12 minutes fur every minute of 
the hour-hand or in other words the minute- 
hand gains (12 — 1) ojc II minutes for every 
12 minutes it advances, or i minute for 
every minutes it advances. Hence, to 
find the time in which the minute-hand is to gain a cert ain number 
of minutes over the hour>hand, multiply the given number of 
minutes by f 

It should also be noticed here that if the minute-hand is 15 min. 
eithe** before or behind^^ hour-hand, the hands are at right angles \ 
and if the minute-hand is 30 min. either before or behind the hour- 
hand, the hands are opposite to each other. 

Ex, /. At what times between 7 and 8 o'clock will the hands of 
a clock be (i> together, (ii) at right angles, and (iii) opposite to 
each other ? 

(i) At 7 o’clock the minute-hand points to 12 and the hour- 
hand to 7* so that the minute-hand is 5 x 7 or 35 min. behind the 
hour-hand. Now, in order that the hands may be together, the 
minute-hand shall have to gain these 3$ min. over the hour-hand. 
But the minute-hand takes If min. to gain i min. ; therefore the 
required time>B(ff X35) min. or 38^ mtn. past 7. 

(ii) At 7 o*clock the minute-hand is 35 min. behind the hour- 
hand. Now to be at right angles, the minute-hand shall be 15 min. 
either behind or before the hour-hand ; therefore the minute-hand 
shall have to gain either <35 -15) min. or (35-I-15) min., / e , either 
20 min. or 50 min. Hence the required tiine is either (^f X2o) min. 
or X 50) min. past 7, i. e , either 21^^ min. or 54^^ min. past 7. 

(iii) At 7 o’clock the minute-hand is 3$ min. behind the hour- 
hand. Now to be opposite to each other, the minute-hand shall be 
30 min. either behind or before the hour-hand, and this can happen 
only once behind, when the minute-hand has gained (35—30) min. or 
5 min. over the hour-hand. Therefore the required time is ()f x 5)min. 
or min. past 7. 

Ex, 2 When will the hands of a clock be (i) at right angles, 
(il) xo min. apart, between 10 and i x o’clock 7 

( 1 ) At xo o’clock the minute-hand is 10 min. before the other; 
de that the two hands will be at right angles when the minute 4 iand 
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has gained either (15 -10) or 5 min. more, or (45 -10) or 35 min. more. 
Hence the required times are either (H^ 5 ) 

either min. or 38^ min. past 10. 

(ii) At 10 o'clock the minute-hand is 10 min. before the other. 
A^ain, the hands will be 10 min. apart, when the minute-hand has 
gained (10+30) or 40 min. over the hour-hand. Hence the required 
time is X40) min. or 43j\ min. past 10. 

. 1 left home between 12 and i o’clock P. M., and on my 

return between 5 and 6 o'clock p.m., the hands have exactly changed 
places. Find the time of my departure. 

When the H hand and the M hand "change places, the H 
hand moves through a space equal to the original interval between 
H and M and the M hand moves through a space equal to a 
certain number of rounds of the dial, minus the original interval 
between H and M. 

Now the M hand moves 12 times as fast as the H hand and in 
this case the number of rounds of the dial is evidently 5 ; .*• the M 
hand moves through 5 rounds of the dial minus the original interval 
between H and M and this space must be equal to 12 times the 
original interval between H and M. Hence 5 rounds of the dials 
13 times the original interval between H and M ; •*. the original 
interval between H and spacesa23]^ min. spaces, 

(See Fig. Art. 455.) 

Again, at 12 o’clock the H and M hands were coincident, /• the 
M hand must have to gain 23^ min. spaces over the H hand, and 
*,* it gains II min. spaces in every 12 min. spaces, the time in 
which it gains 23^ min. $paces«a)-f x min.*>25^^ min. Hence 
the time of my departure is 12. 25^ min. P. M. 

Examples CZL. 

1 . At what times between the hours stated below are the hour 
and minute-hands of a clock (i) together ? (ii) at right angles ? and 
(iii) directly opposite to each other ? 

(i) land 2. (2) 2 and 3. (3) 3 and 4. (4) 4 and $. 

(5) 5 and 6. (6) 6 and 7. (7) 7 £tnd 8. (8) 8 and 9. 

(9) 9 and 10. (10) 10 and ii. (ii) ii and 12. (12) 12 and l. 

8. When will the hour and minute-hands of a clock be 
(i) 10 min. apart ? (ii) 25 min. apart ? between the hours of 

(i) 3 and 4. (2) 4 and 5. (3) 6 and 7. (4) 7 and 8. 

8. At 3 o'clock the hour and minute-hands of a clock are at 
right angles. How often will they be at right angles to each other 
before striking 5 ? 
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4 . At 12 o’clock the two hands of a clock are coincident. How 
often will they be coincident before striking 4 ? 

5 . At 6 o’clock the two hands are in the same straight line. 
How often will they be in the same straight line before strikii.g 9 ? 

6 . In the astronomical clock, the hours are marked upon the 
dial .from i up to 24 ; find the time between 8 and 9 o’clock when 
the hands are together. 

7. 1 left home between 4 and 5, and on my return between 7 
and 8, the hands have exactly changed places. Calculate the hour 
of departure. 

8. It is between 6 and 7, and the number of minute spaces 
between the two bands of a clock is | of what it was 8|\ rn'm. ago. 
What is the time ? 

9 . I left home between 3 and 4, and on my return between 8 
and 9, I found that the hands of the watch had exactly changed 
places. When did I return ? 

10 . If the hands of a clock coincide every 65 minutes, how much 
does the clock gain or lose in a day ? 

11 . A clock in which t^e hour-hand has been displaced shews 
the time to be 16 min. past 3, and the two hands are together ; the 
time is between 3 and 4 o’clock. Find by how many minute divisions 
the hour-hand has been displaced. 

12 . A clock is 10 min. too fast at noon ; it lo.ses 2 min in an 
hour ; find the true time when the hands are (i) at right angle.<;, 
(ii) directly opposite, and (iii) coincident, between 4 and 5 o’clock ? 

13 . A clock Is 10 min. too slow at noon, and gains 2^ min. in 
an hour ; what will be the true time when the hands are (i) coin¬ 
cident, (ii) directly opposite and (iii) at right angles, fur the fourth 
time afternoon ? 

11 . A clock which loses 10 sec. per hour is set to the correct 
time at 9-15 a. m. on Monday. What will be thb correct time by 
the clock when its hour and minute bands point in exactly opposite 
directions between 9 and 10 o’clock P. M. in the evening ? How 
must the hands be altered, so that the clock may show correct time 
at noon on Tuesday ? 


456. Clocks. When a clock indicates 10 minutes before the 
true time, it is said to be 10 min. too fast ; and when it indicates 
10 min. behind the true time, it is said to be 10 min. too slow 

Thus, if a clock indicate 9-10 when the correct time is 9, it 
said t^f be 10 min. too fast ; but if, on the other hand, it indicates 8-5 
at tha,Same hour, it is called 10 min. too slow. 
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Ex. I. A clock was lo min. too slow at noon on Monday ; on 
Friday at the same hour it is lo min. too fast. When will it again 
shew correct time 1 

From Monday noon to Friday noon, there arc 4 days, and in these 
4 days the clock has gained '10+10) or 20 min. Therefore in one day 
the clock gains (20-*'4) or 5 min. Now at noon on Friday the clock 
indicates 12 hrs. 10 min. ; therefore it shall have to gain (12 hrs.- 
10 min.) or 71b min. in order to shew correct time. But it gains 5 min. 
per day ; /, it will gain these 710 min. in {7io-i-5) or 142 days. 

Ex. 2. Two clocks are set right at noon on Monday ; one gains 
4 min. and the other loses 2 min. in 24 hrs. (i) When will there be 
a difference of one hour between the times indicated by them ? (ii) 
What time will the first indicate when the second indicates noon, 
4 days after ? (iii) What time will the second indicate, when the first 
indicates 6 P. .w. on the following Friday? (iv) When will be the true 
time when the first indicates ^ P. m. on the fo lowing Wednesday ? 
(v) What will be the true time when the second indicates 8 A. M. on 
the following Saturday ? 

vi) Since the first gains 4 min and the second loses 2 min. in 
34 hours, /, they will differ by (4 + 2) cc 6 min. in 24 hrs. or i day. 
Therefore they will differ by i hour or 60 miii. in 10 days. Hence the 
required time is Thursday noon, 10 days later. 

fii) When the second indicates i hr. 58 min. or hrs., the 
first indicates 24 hrs. 4 min. or (3* more. 

/, when the second indicates i hr., the first indicates 6 X niin.more 

/. ... ... ... (4X24)hrs.11^x4x24 min. „ 

^ or 24j?|% min. „ 

Hence the first will indicate 12 iirs. 247*1^, min. P. M., when the 
second indicates noon, 4 days after. 

(iii) From Monday noon to Friday 6 p. M. there are 102 hours. 
When the first indicates 24^^ hrs., the second indicates 23|§ or 6^ less. 
,*. I hr. . 

.*.102 hrs. .sVr X 102 min. „ 

or min. „ 

Hence the second will indicate 25j§f min. less, or 5 hrs. 34§8, min. 
p. M. when the first Indicates 6 P. M. on the following Friday. 

(iv) From Monday noon to Wednesday 3 P. M. there are 51 hours. 
When the first indicates 24i*j hrs., the true time is 4^ less ; 

/. ... ... I hr. . 4 Xj^ min. less ; 

... ... 51 hrs. . ]/\fVx5imin. „ 

or 8||f min. „ 

Hence the true time is min. behind or 2 hrs. sijp min. P. .M, 
when the first indicates 3 p. m. on the following Wednesday. 
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(v) From Monday noon to Saturday 8 a. m. there are 116 hours. 

When the second indicates 23|g hrs., the true time is 2 min. more. 

/ . I hr. ... ... 2X/i*^ min. more. 

/. 116 hrs. ... ... XI16 min. 

or 9ffg min. ... 

Hence the true time is 9^ min. before, or 8 hrs. min. 
A. M. when the second indicates 8 a. m. on the following Saturday. 

Ex. 3. Two clocks commence to strike 10 together. The 5th 
stroke of the second is coincident with the third stroke of the first. 
If the first strike all its strokes in 18 seconds, find the interval 
between the 8th strokes of the two clocks. 

Since the clocks begin striking together, and the 5th stroke of 
the second is coincident with the 3rd stroke of the first, it is clear 
that the time taken by the second for 4 strokes is the same as that 
taken by the first for 2 strokes, or time for 2 strokes of the second 
estime for 1 stroke of the first. Again, since the first strikes all its 
strokes, 9 strokes after it begins striking, in 18 seconds, we see 
that each of the strokes of the first comes after an interval of 
2 seconds. Therefore each stroke of the second clock comes after 
an interval of i second. The 8th stroke of the first would thus come 
14 seconds, and the 8th stroke of the second would come 7 seconds 
after the striking begins. Therefore the interval between the 8th 
strokes would be (14 — 7) or 7 seconds. Ans, 

Examples CXLI. 

1. A clock was 10 min. slow 25 days ago, and to-day at the 
same hour is 10 min. fast ; when will it again shew true time ? 

%. A watch which is 10 minutes too fast at 12 o’clock on 
Monday, gains 3 min. 10 sec. per day ; what will be the time by the 
watch at a quarter-past 10 a. m. on the following Saturday ? 

3. Of two clocks, one gains 10 min. and the other loses 7 « min. 
in 24 hrs. ; what will be the difference of the times indicated by 
them at 6 o’clock a. m. on Friday, if they are together at noon on the 
preceding Tuesday ? 

4. Two clocks point out 12 at the same instant ; one of them 
gains 7 sec. and the other loses 8 sec in 12 hours ; after what interval 
will one have gained half an hour on the other and what o’clock will 
each then shew ? 

5 . A church clock is set at 12 o’clock on Saturday night ; at 
noon on Tuesday it is 3 min. too fast ; supposing the rate regular, 
find the true time when the clock strikes four on Thursday afternoon. 

0 . A watch set accurately at 12 o’clock indicates 10 min. to 
5 at 5 o’clock p. M. What is the time when the watch indicates 
5 o'clock ? 
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7 * If one watch loses and another gains at the tate of x min. 
a day, and they are both set right at noon on Monday ; what time will 
be indicated by the latter, when the former points to Jo hrs. 49i\ min. 

P. M on the following Saturday ? 

& A clock, which is 4 min. sec. too fast at half past 9 a. m. 
on Tuesday, loses 2 min. 45 sec. daily; what will be the time 
indicated by the clock at a quarter-past 5 P. M., on the following. 
Friday ? 

9. Two clocks, one gaining 3 min. and the other losing 2 min. 
per day, are set right at noon. What is the time by the first clock 
when the second indicates noon a week afterwards ? 

10 - A clock which loses 4 min. in 12 hours is 10 min. too fast 
at midnight on Sunday. What o’clock will it indicate at 6 o’clock on 
Wednesday evening ? 

11 . A watch, which was 5 min. 40 sec. fast on Monday at noon, 
is 2 min. 51 sec. fast at midnight on the following Sunday ; what did 
it lose in a day ? 

12 . A clock which gains 7 \ min. in 24 hours is 12 min. fast at 

midnight on Sunday. What o’clock will it indicate at 4 o’clock on 
Wednesday afternoon ? • 

13 . A clock gains 3| min. a day ; how must the hands be 
placed at noon so as to point to the true lime at 7 hrs. 30 min. ?. M. ? 

11 . One clock gains 4 min. in 12 hours, and another loses 
4 min. in 24 hours. They are set right at noon on Monday. Deter¬ 
mine the time indicated by each clock, when the one appears to have 
gained min. on the other. 

15 . Two clocks begin to strike twelve together ; one strikes in 
35 seconds, the other in 25 ; what fraction of a minute is there 
between their seventh strokes ? 

16 - Two clocks strike 9 together on Tuesday morning. On 
Wednesday morning«onc wants 10 min. to ii when the other strikes 
II. How much must the faster be put back, that they may strike 9 
together on Wednesday evening ? 

17 . One clock strikes four times while another sttikes three. 
It is observed that they both begin striking a certain hour together, 
and that the last stroke of one is simultaneous with the last stroke 
but two of the other. What o’clock is it ? 

18 . A clock, which was 12 min. fast at a quarter to 11 P. M. on 
Kov. 28, was exactly right at 11-30 p. m. on the following day. How 
many minutes was It slow at a quarter to 2. p. M. on Dec. 7 ? 

19. A clock, which was r 4 miu. fast at a quarter to ix p. M. 
on Dec. 2, was 8 min. slow at 9 a. m. on Dec. 7. When was it 
exactly right ? 
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30 . A watch gains 3 min. every day. How should it be set 
at 9 p. M. on Friday, so that it should denote right time at 12 noon 
the next day ? 

21. Two clocks, of which one gains 3 min, and the other 2 min. 
a day, are set right at 10 a. m. What time will the first clock denote 
when the second denotes 40 min. past 8 P. M. ? 

33. On Monday it was 8 a. m. by a watch, and 55 min. past 
7 A. M. by a clock ; 3 days afterwards, it was 8 A M by the watch 
and 58 min. past 7 a. m. by the clock. If the clock gains 30 seconds 
per day, how much doe^ the watch gain or lose daily ? 

33 . Two clocks begin to strike 12 together. The second 
stroke of one is coincident with the third stroke of the other If the 
first strike all the strokes in 18 seconds, find the time between their 
iith strokes. 

24 . Two clocks commence striking a certain hour at the same 
instant. The thiid stroke of one is simultaneous with the fourth 
stroke of the other, and the first strikes thrice after the second has 
stopped. What is the hour ? 

35. At 10 minutes to 2 in the afternoon a clock is 55 seconds 
slow, and at 6 in the evening it is 30 seconds slow ; at w'hat hour 
will It shew true time ? 

26 . A clock loses 5 min. a day. It shews correct time at noon 
on a Monday ; after how many days will it again shew correct time 
on a Monday ? 

27. A clock which was 16 min. too slow 24 days ago, is 16 min. 
too fast to-day at the .“same hour. When did it last shew correct 
time, and when will it shew correct time again ? 

28 I set my watch at noon on Saturday ; at 10-30 a. m. on 
Monday it had gained 3J min. ; what will be the real time on 
Tuesday when my watch is at 3-30 p. m. ? 

29 . Two clocks are together at noon oci March ist ; if one 
gains uniformly 3 min. a day, and the other 36 sec. a day, when will 
the difference between them be 3! hours ? 

30 . One clock gains 3 min. in 24 hours, and a second gains 
3 min. in 15 hours ; the first is put right on January ist, the second 
on January 2nd ; when will they indicate the same time ? 


457. TempOTAtlire. Temperature in bodies is measured by 
an instrument called a ThgTinoilieter, which consists of an air-tight 
glass tube having a reservoir of mercury or alcohol at one end of it. 
The tube is graduated or marked off into small equal lengths, and 
the dmsions are numbered in regular order. It has been ascertained 
by e|> eriment that the atmospheric pressure remaining the same, 
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water always boils and freezes at the same temperatures. The two 
marks on the atem of the thermometer which correspond to these 
are called the boiling and freezing points respectively. 

453. The^ following Thermometers are in qcmmon use 
(0 Fahrenheit’s Thermometer is commonly used in England. 
In it the freezing point is denoted by 32“ and the boiling point 
by 212". The space between these two points is divided into 
180 equal parts, each called a decree (i^F). 

(,2) The Centig^de Thermometer is in use on the Continent. 
The freezing point is denoted by o®, apd the boiling point by 
100'’, the inteivening space being divided into 100 equal parts 
each called a degree 

(3) Beanmur's Thermometer is u'^ed in Russia. The freezing point 
is marked o® R, and the boiling point 80“R. 

459. In converting a tempeiature expressed in the Fahrenheit 
scale into the Centigrade or the Reaumur scale, and vice-versd^ we 
have the following facts to remember ;— * 

(j) ; (ii) i8o^F-ioo"C«8o*/?. 

=o^ 7 I'+i X 53 ®/?a= 4 ^®>? = 23 |‘’/?. 

Ex. 3. -36“C»o C-36“C'=32'’F-|x36°F 

= 32 ®/^- - 32 ^^ 

« - I X 36 ®i?« - 38ji®^. 

The following relation which connects the three scales will be 
very useful in these reductions :— 

/^-33 C R /''-32 C R 

--2_ -- — -a . or -« - = - . 

180 too 40 954 

• Examples CXL [I. 

1 . What degrees (i) C, (ii) /?., correspond to — 

(1) 40®F. (2) 68®F. (3) iiS®/?’. (4) 160®/: (5) -28®i''? 

2 . What temperatures (i) (ii) /?., are represented by— 

<i) 20®C (2) 4S®C (3) 58®(r. (4) (5) -io®C? 

3 . What temperature (i) F.^ (ii) C, are the same as— 

(») 35®^. (2) 60®^. (3) 76“^*. (4) -10®/?, (S) -25®/?? 


460. Time and Distance, if a man walks at the rate of 
4 miles an hour, he will walk in 5 hours 4 x $ or 20 miles j conversely^ 
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if a roan walks at the rate of miles an hour, he takes (15 
or 4f hours to walk 15 miles, and if he takes 4| hours to walk 12 miles^ 
he walks at the rate of (i2-h4^) or 2$ miles per hour. 

461 . The following remarks will be found useful In solving 
problems of this class. 

(i) When two bodies are moving in a straight line in t^posUt- 
directions, the speed of their approach or their relative speed is equal 
to the sani of their absolute speeds. 

(ii) When two bodies are moving in a straight line in the same 
direction, the speed of their approach or their relative speed is equal 
to the difference of their absolute speeds. 

(iii) When two bodies are approaching each other from opposite 
directions, they meet when they have travelled the whole distance 
between them. 

(iv) When a boat goes down-stream, the rower is helped by the 
current but the current opposes his progress when the journey is up¬ 
stream. Hence in the first case the total work done on the boat is 
the inm of the works done by the rower and current separately ; in 
the second case it is their difference. 

(v) A railway train Sn motion passes a particular point, when 
the train has gained its own length over the p ii.. ; and of two 
trains running on parallel rails either in opposite directions or in the 
same direction, the one passes the other only when it has gained over 
the other a distance equal to the sum of tne lengths of the trains. 

Ex. r. If two persons A and B start at the same time from 
two towns C and D distant 300 miles from each other, when and 
where will they meet, if they travel respectively at the rate of 62 
and 8^ miles an hour ? 

Here, the relative speed of A and B is (6f4-8^) or 15 miles 
per hour • and since they meet when they have together travelled 
300 miles, . 

therefore the required time is (3oo-«-15) or 20 hours. ] 

Also the distance travelled by A^iSfxio) or 13$ miles, j- Ans. 

and... 5 »( 8 | X2o) or 165 miles, j 

Ex. 2. A travelling at the rate of 12 miles an hour starts 
15 miles behind i? who travels only 10 miles an hour; find when 
A will overtake B and the distance travelled by each. 

Here the relative speed of A and B is (i2~ 10) or 2 miles per 
hour ; and since A shall have to gain 15 miles on B^ in order to 
overtake him, 

therefore the required timeB»(i5+2) or hours* 1 

Also the distance A has travelled»(i2X7|) or 90 miles, V Ans.. 
and. B .(10 x 7^) or 75 miles. ; 
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Ex, A starts from P to walk to ^ a distance of 84 miles 
at 3 miles an hour; two hours after, ^ starts from ^ for Z’at 3I 
miles an hour. When will A and B meet ? 

When ^ starts, A has already travelled (3x2) or 6 miles; 
therefore the distance between them is then only (84—6) or 78 miles. 

Now, the relative speed of A and i? is (3+3)) or 64 miles per 
•hour; therefore to travel 78 miles, they will take (78 + 6|) or 12 hours. 

Hence, A and B will meet (12 + 2) or 14 hours after .^4 started. Am, 

Ex. 4. A starts from P for Q at the rate of 4 miles an hour. 
Three hours later B also starts from P for Q and reaches the 
destination at the same time as A. If B^s rate exceeds A^s by 
\ mile an hour, 6nd the distance between P and Q. 

In 3 hours A goes (4x3) or 12 miles ahead of B. Now, since 
B goes 4 mile faster per hour than therefore he overtakes A at 
the end of (12+4) or 24 hours. But ^’s rate of walking is 44 miles 
an hour, therefore in 24 hours he goes (24 X44) or 108 miles. 

Hence the distance between P and Q is 108 miles. Ans> 

Ex. j. A train leaves Calcutta at 6-45 a.m. and:travels 30 miles 
an hour ; another train leaves Calcutta at 3J».M. and travels 40 miles 
an hour; when and where will the second train overtake the first ? 

From 6-45 a.m. to 3 p.m. there arc 8 hrs. 15 min. or 8^ hours. 

The first train starts 8 hrs. 15 min. before the other, and is 
therefore '30X8J) or 2474 miles ahead of it. Now, the second 
train shall have to gain these 2474 miles to overtake the first. But 
the relative speed of the two trains is Uo~3o) or 10 miles per hour; 
therefore the required time is (2474 + 10) or 24! hours. 

Hence the second overtakes the first at 3*45 p.m. next day*! 

and the distance travelled is (24} X40) or 990 miles from \AnSt 

Calcutta. j 

Ex. 6. Two trams starting from the same station and travelling 
in opposite directions, are 315 miles apart in 5 hrs. 15 min.; had they 
been travelling in the same direction, they would have been 74 miles 
apart in 7 hrs. 24 min. Find the speed of each train. 

Since 5 hrs. 15 min .>«54 hours, and 7 hrs. 24 min.w7} hrs. 

•*. the sum of their rates per hoursB(3i5 + 54) or 60 miles, 
and the difference.■■ ( 74 -*- 71 ) or 10 miles. 

Hence, the rate of the faster (60+10) or 35 miles per hour ^ 
and .slower^! (60-10) or 26 miles per hour, 

Ex. 7. A starts from Calcutta for Mankar, a distance of 91 
miles, at 6 A. m., walking 34 miles an hour ; B starts from Mankar 
12 hrs. later and reaches Calcutta at the same time as A. What was 
Es speed per hour ? 
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Here B takes 12 hours less than A to travel 91 miles. 

Now, A takes (91 + 3I) or 26 hrs. to travel j 

/. B takes (26—12; or 14 hrs. 

B*s speed per hour is (91 + 14' or ^ miles. Ans. 

Bx. 8. The distance from A xo B \s iG miles, 4 miles of which 
is up-hill and 8 down-hill ; hnd the difference between the times in 
which a person would walk from A \oB and back again respectively, 
supposing his pace up-hill to be 4 miles, down-hill 8 miles and on 
level 6 miles per hour. 

From A to Bis 4 miles up-hill, 4 mi. level and 8 mi. down-hill ; 
the whole lime takenas(jH-f-|-|) hrs.=s2|hrs.*2 hrs. 40min. 

From ^ to ^ is 8 miles up-hill, 4 mi. level and 4 mi. down-hill ; 
the whole time takensssd-hl-fl) hrs.assj hrs.=3hrs. 10 min. 
Hence the diff. reqd. = 3 hrs. 10 min. —2 hrs. 40 min. —30 min. Ans. 

. Bx. Q. If a man rows 40 miles in 10 hrs. against a stream, the 

rate of which is 3 miles an hour, how long will he be in rowing 

40 miles with the stream ? 

Since he rows in 10 Ivs. a distance of 40 miles against the stream, 
.....I hr.f 3 4 tniles. 

And since the rate of the stream is 3 miles per hour, .*• he can 

row (4-1-3) or 7 m>les per hour. Therefore, with the aid of the 

stream, he can row (7-f3) or 10 miles per hour. Hence to row 
40 miles with the stream, he will take (3 4 hours. Ans. 

Ex. 10. A hare is 210 of her own leaps before a greyhound ; 
she takes 7 leaps for every 6 that the greyhound takes, but 3 of the 
greyhound’s leaps are equal to 4 of the h-ire’s ; how many leaps will 
the greyhound take before she is caught ? 

3 leaps of the greyhound—4 leaps of the hare ; 

I leap., = S.•.. 

/• 6 leaps...— § x6 or 8. 

But when the greyhound takes 6 leaps, the hare takes 7 leaps ; 
/, the greyhound gains (8 - 7) or i leap of the hare on 6 of his own 
leaps. Hence he will gain 210 of the hare’s leaps on (210x6) or 
1260 leaps of his own. Ans. 

Ex. II. I have to be at a certain place in a certain time, and I 
find that, if I walk at the rate 0/4 miles per hour, I shall be 5 min. 

too late ; if at the rate of 5 miles per hour, 1 shall be 10 min. too 

soon. How far have I to go ? 

Since 4 miles per hours i mi. in 15 min. ; smiles per hour 

— imi. in 12 min. Therefore, in each mile (15-12) or 3 min. U 
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gained) i.e,y i min. in each | mile by increasing the speed from 
4 to 5 miles per hour. 

Now the whole time gained in the reqd. distance is 15 min. 

,% the required distance«(i5 x|) or 5 miles. Ans. 

Ex. 12. If a snail, on the average, creep i ft. 3I in. up a pole 
during 12 hours in the night, and slip down 8 in. during the 12 hours 
in the day ; how many hours will he be in getting to the top of a 
pole 70 ft. high ? 

Here, i ft. 3I in. *#151-in. ; and 70 ft. =*840 in. 

In 24 hours, the snail gains (153 ~8) in. or 7| in. 

Now, by alternate creeping and slipping when the snail shall 
arrive for the first time at such a position of the post whose dis¬ 
tance from the top is either 15I in., or less than 15^ in., it will climb 
up within the i\ext 12 hours to the top. Hence we should have 
first to find yu\iSi\ hast number, not less than (840-15^) or 824I 
is a multiple of 7|. Now this number is 825, for 110x7^=3825, and 
then (840-825) or 15 in. remains. 

Since the snail, on the average, creeps 7| in. in 24 hours, 

/, the snail, . the first,825 in. in (24x 110} hrs. 

.Again, since the snail creeps 15) in. in 12 hours. 

/. I in. in ^2-*-! 5 j) or hour. 

/. 15 in in x 15 or hours. 

Hence the whole time reqd. =*(24 x iio+iijf) or 2651!^ hours. Ans. 

Ex. IS- Two guns are fired from the same place after an 
interval of 23 min. ; but a person approaching the place hears the 
reports after an interval of 22 min. 30 sec. Find his rate of progress, 
sound travelling at the rate of 1142 ft. per second. 

The distance which the man travels in 22 min. 30 sec. or 
22 J min. is the same as that travelled by the report in (23 min. 
— 22 min. 30 sec.) or 3|b sec. 

But in 30 sec., the sound travels 1142 x 30 ft. ; 

/. the man travels in 22) min., a distance of 1142x30 ft. 

,*. in I min., ... 1142 x 30 + 22 J) or ft. 

/. ini hour x 60 ft. or AiyLfi x 60 x ^ x mi. 

or i7k^ miles. Ans, 

Ex. T4. Two trains 110 yds. and 88 yds. long respectively, run 
at the rates of 30 and 15 miles an hour on parallel rails ; find how 
long a person sitting in the first train would take to pass the other 
train, and how long the two trains would take to pass each other ; 
supposing the trams were running (i; in opposite directions, (ii) ia 
the same direction. 
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When running in opposite directions, the relative speed of the 
two trains is (30+15) or 45 miles per hour ; but when running in the 
same direction, their relative speed is only (30-15) or 15 mi. per hour. 

A person sitting in the first train would pass the second train 
when the distance which he gains over the train passed is equal to 
the length of the train, which is 88 yds. or ^ mile. 

/, for opposite directions, the time*(^+45) hr.— 4 sec. 

and ... same direction, a=(jyj4*i5) hr. — ia sec. J 

Again, one train passes another when it has gained over the 
other a distance equal to the sum of the lengths of the two trains, 
'which is here (110+88) or 198 yds. or mile. 

/, for opposite directions, the time«=(^u+45) hr.** 9 sec. 1 

and ... same direction, 15) hr May sec. / 

Ex. ij. P and Q are two Railway stations. A train 396 ft. 
long starts from P iox Q\^ min. after a man started from the same 
place P to travel in the same direction. The train overtakes the 
man and passes him in 11 seconds. On reaching Q it rests for 
10 min. and on its way back towards P again overtakes and passes 
the man in 9 seconds. If the interval between the two meetings be 
I hr. 20 min,, find the distance of Q from /*, and the speed per hour 
of both the man and the'train. 


Since 396-»-ii-»36, and 396-i-9»44 ; 

the sum of the rates per second of train and manes44 ft. 
and the difference ... ... *>36 ft. 

the train's speed per 5ecoDds=| (44 + 36)a>4o ft. 

■and the man’s ... ""i ( 44 ‘~ 36 )"* 4 ft. 

Hence the train travels - or 27A miles per hour. 

3x1760 

4X60X60 a M . 

••• vzz: o*" 2A miles per hour. 

3x1700 


and the man 


The train starts 15 min. after the man*; therefore the man is 
(4 X15 X60) or 3600 ft. in advance of the train at its starting. Now 
the train gains (40-4) or 36 ft. per second over the man ; therefore 
to gain these 3600 ft., it will take 3600-1-36) or 100 sec. and the 
distance of E (the first place of^'meeting) 

from /’•■(40X100) or 4000 ft. p ^ p q 

Again, since, i hr. 20 min. ■■(80x60) sec. ■>4800 sec'.; therefore 
the distance of(the second place of meeting) from (4x4800) 
or 19200 ft. 

Also the train takes (i hr. 20 min. —10 min.) or 70 mm. to travel 
the distance iS'.F+ap/^ • but in 70 min. the train can travel (70X 
60X 40) or 168000 u.; therefore the distance EE+2^Essi-68o^ft. 
Therefore a 168000-19200) or 148800 ft., and 74400 ft. 
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Hence (4000+19200+74400) or 97600 ft. 

— 18 mi. 85^ yds, i ft. Ans. 

Ex, 16. Af C and D are four Railway stations. The roads 
from A Xo B and from C to B are inclined planes of different in> 
clinations, and that from i? to C is level. A train starts from A and 
stopping at B and C for 5 min. and 10 min. respectively arrives at Z>. 
At B It stops for 15 min. and then returns directly to A without stop¬ 
ping at B and C, Then down and up speed of the train along AB 
are 12*5 miles and 10$ miles per hour respectively, the down and up 
speeds along CB are 15 miles and 9’375 miles per hour respectively, 
and along the level 111^5 miles per hour. If the whole time 
occupied by the train in going and leturning be 4 8^ hours, find the 
length of AB+ BC-^CB in miles. 

Along ABf to run down 1 mile, the train takes (i-+i2‘5) or hr. 

..•.up.(r -f- lof) or /y hr. 

.down and up 2 miles.(ji*K + 7\) or I’*'- 

.Along BCf to run 1 mile, the train takes (ior hr. 

/.2 miles, .2 or hr. 

Along CB, to run down i mile, the train takes (i-«-i5) or ^ hr. 

.up I mile. (i+ 9 ‘ 37 S) or hr. 

.*.down and up 2 miles. .(i’ft + 7i) or fjf hr. 

Here, we see that the average speed in the three planes ts the san!)e 
and the time of going aud returning is (4 83 hrs.-30 min.) or 4i| hrs. 

.Since in hr. the train runs 2 miles, 

/.I hr.2 X miles. 

/,.4) hrs. (2x||x4j) or 50 miles. 

Hence the required distance is (| x 50) or 25 miles. Ans. 

^ Examples CXLIII. 

1. A and B are 6 miles apart, and walk at the rate of 4I and 
miles an hour respectively. How long will elapse before they meet, 

(t) if they walk towards each other, (ii) if they walk in the same 
direction ? 

2 . A walking 5^ miles an hour gives B walking 3! miles an 
hour an hour’s start. How long will A take to catch B and how far 
will he have to walk ? 

3 . Two men start to meet each other at 9 p. m. from places 
31 miles apart ; if one of them walks 4^ miles an hour and the Other 

miles an hour, when will they meet, and how far will each have 
travelled ? 

1 A and B walk respectively and 3J miles an hour. They 


24 
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are 25 miles apart and walk to meet one another, but B starts 2 hours 
before A. How far will A have to walk ? 

5 . A mail train leaves Calcutta for Buxar (400 miles) at 8*20 
A. M. and travels at the rate of 45 miles an hour ; another train 
leaves Buxar for Calcutta at 9 A. m., and travels at the rate of 47 ^ 
miles an hour. Find when they will meet, and at what distance 
from Calcutta. 

6 . A policeman sets off after a thief at 7 a. M., the thief having 
had 2 \ hours start. If the thief goes 4 miles an hour, and the police¬ 
man sjt miles an hour, when will the policeman catch the thief ? 

7 . A train starts from a terminus at 9 a. m., travelling 25 miles 
an hour. An express starts at 10-30 a. m. and travels 43 miles an 
hour. At what time and how far from the terminus will the express 
overtake the slow train ? 

8. A starts from Calcutta to walk to Burdwan, a distance of 
68 miles, at 3 miles an hour ; two hours later B starts from Burdwan 
for Calcutta at miles an hour. When will A and B meet ? 

9 . A starts from a place Xy for a place K, a distance of 80 miles 
at 6 A. M., walking 3I miles an hour ; B starts from X 2 hours later 
and reaches V at the same time as A, What was B's speed ? 

10 . A Hackney coach starts from Calcutta at 6 o’clock a. m. 
and runs towards Burranagur which is about 4| miles distant, at the 
rate of 9 miles an hour ; 10 min after, A starts for Burranagur and 
rides the same road at the rate of 13^ miles an hour. When will 
the coach be overtaken by A and at what distance from fjurranagur? 

11 . Two men A and B leave Howrah for Karmatar, a distance 
of 168 miles, just at the same time that another man C leaves 
Karmatar for Howrah. C, walking at the rate of 5 miles an hour, 
meets A 14 hours and B 1$ hours after starting on the road. What 
are and ^’s speed per hour ? 

13 . Two couriers pass through a place at an interval of 4 hours 
travelling as the rates of ii| and 17I miles an hour ; how long and 
how far must the first travel before he is overtaken by the second ? 

13 . A and B walk in opposite directions from the same place, 
and are at the end of 5 hours, 38 miles distant. If A walk at the 
rate of 4 miles per hour, find the rate at which B walks. 

14 . The distance from P to Qis 143 miles. How many hours 
before A^ who walks at 3^ miles an hour, must B start to reach Q in 
the same time as Ay S’s rate of walking being 2| miles an hour ? 

15 Two men A and B leave Mogul Serai for Jaunpur (46 miles) 
15 min. before C who leaves Jaunpur for Mogul Serai. After A 
has walked for 5 hrs. 15 min. he meets C, who again overtakes 
B 4$ min. later on. If A walks at the rate of 4 miles per hour, find, 
at what rate were B and C walking per hour. 
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16 . A sets out to walk from P io Q s min. after B left Q 
for P. After walking for 45 min. at 30 yds. per minute, he overtakes 

and on arriving at Q stays there for a time. On his return he 
again overtakes just at P after an interval of 2 hrs. 30 min. from 
the Hrst meeting. Find the distance between P and < 2 y B*s rate per 
minute and the time A stays at Q. 

17 . The train which leaves Calcutta at 3-10 p.m. arrives at 
Ranaghat at $ o’clock ; and the train which leaves Ranagfaat at 3-30 
p. M. arrives in Calcutta at 5-42 p. m. ; when do they pass each other ? 

18 . M starts from C and travels towards D at the rate of 
6 miles per hour ; two hours afterwards N starts from C and going 
10 miles per hour reaches D 4 hours before M. Find the distance 
from C to D. 

19 . A train starts to go from A B^ distance of 72 miles. 
Its proper rate of travelling is 20 miles an hour, but after having 
gone 24 miles it meets with an accident which delays it 10 min. and 
diminishes its speed to miles an hour ; how much will the train 
be behind time ? 

20 . Two trains starting from the same station and travelling 
in opposite directions, are 405 miies apart in 6 hrs. 45 min. ; bad 
they been travelling in the same direction, they would have been 
144 miles apart in 14 hrs. 24 min. Find the speed of each per hour. 

21 . A man walks a certain distance, and rides back in 3 hrs. 
45 min. ; he could ride both ways in 2^ hours. How long would it 
take him to walk both ways ? 

22 . A hare starts 40 yds. before a greyhound, and is not per¬ 
ceived by him till she has been up 40 seconds ; she runs away at the 
rate of 10 miles an hour, and the dog makes after her at the rate of 
iS miles an hour. How long will the course hold, and what ground 
will the greyhound run over ? 

23 . The distance from to is 12 miles, 2 miles of which are 
up-hill and 3 down-hill ; find the difference between the times in 
which a person wbuld ride from A \o B and back again respectively, 
supposing his pace up hill to be 4 miles, down-hill 5 miles, and on 
level ground 10 miles per hour. 

21 . A person sets out to walk from A to B 2X the rate of 4 
miles an hour. After he has walked i§ miles he is overtaken by the 
coach which started a quarter of an hour after him. At a distance of 
13 miles from A he meets the coach returning from B where it has 
stayed for half an hour. Find the distance from A to B, 

25 . Two places A and B are distant from each other 324 miles 
by railway. A train leaves A for B at the same time that a train 
leaves Bfor A ; the trains meet at the end of 6 hours, the train from 
A to B having travelled 16 miles an hour more than the other. How 
many miles did each travel an hour ? 
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26 . The road between two towns A and distant 15 miles, goes 
over a hill whose summit is 3 miles from A. Two pedestrians set out 
at the same time from A and B^ the former going 4 miles an hour up¬ 
hill, and 5^ down, the latter up-hill, and 4| down ; how far will the 
slower one have to walk when the first arrives at his journey’s end ? 

27 . Two trains start at the same time from Calcutta and Buxar, 
and proceed towards each other at the rate of 30 miles and 50 miles 
per hour respectively. When they meet, it is found that one train 
has run 100 mHes further than the other. Find the distance between 
Calcutta and Buxar. 

28 . Sound travels at the rate of 1140 ft. per second. If a shot 
be fired from a ship moving at the rate of 10 miles an hour, how far 
will the ship have moved before the repott is heard 14I- miles off? 

^ 29 . A train, having to perform a journey of 250 miles, is obliged 
after 103 miles to reduce its speed by The result is that the train 
arrives at its destination i hr. 10 min. behind time ; what is its 
ordinary rate ? 

^ 30 . A stream flows at the rate of 2^ miles an hour ; a man 

rows 18 miles against the stream in 6 hours. How long will he be 
in returning ? 

31 . If a man rows ic m.\les in 2^ hours against a stream, the 
rate of which is 3 miles an hour ; how long would he be in rowing 
25 miles with the stream ? 

33 . A man rows down a river 18 miles in 4 hours with the 
stream and returns in 12 hours ; find the rate at which he tows 
and the rate at which the stream flows. 

33 . P can row from A to B distance of 24 miles) and back in 
still water in 12 hours ; how long will it take him to do the same when 
there is a stream flowing from A to B at the rate of 2 miles an hour 

^ 34 . A hare is 50 leaps before a greyhound, and takes 4 leaps 
to the greyhound’s 3 leaps; but 2 of the greyhound’s— 3 of the 
hare’s ; how many leaps must the greyhound take to catch the hare ? 

35 A hare is 40 of her own leaps before a greyhound and 
takes 5 leaps for the greyhound’s 4 ; 3 of the greyhound’s leaps 
are equal to 4 of the hare’s ; how many leaps must the hare take 
before she is caught ? 

/ 36 . The whole time occupied by a train 120 yds. long, 
travelling at the rate of 20 miles an hour, in crossing a bridge is 
18 seconds ; find the length of the bridge. 

87 . Two guns are fired at the same place after an interval 
of 21 minutes, but a person approaching the place observes that 
20 min. 15 sec elapse between the reports ; what was his rate of 
progress, sound travelling 1125 ft. per second ? 
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3 & A person saw the flash of a gan fired from a frigate at 
sea, distant i mile 480 yds., and 2 seconds afterwards saw the flash 
of another gun fired from a vessel in a line between the frigate and 
himself, and 4 seconds later still heard the two reports simultaneously ; 
what was the distance between the vessels ? 

39 . A man near the sea-shore sees the flash of a gun fired 
from a vessel steaming directly towards him and hears the report in 
15 sec. He then walks towards the ship at the rate of 3 miles an 
hour, and sees a second flash 5 min. after the first, and immediately 
stops ; the report follows in 10*5 sec. Find the rate of the ship, 
the velocity of sound being 1200 feet per second. 

40 . How many seconds will a train 184 ft. in length, travelling 
at the rate of 21 miles an hour, take in passing another train 323 ft 
long, proceeding in (i) the same direction, (ii) opposite directions, 
at the rate of 16 miles an hour ? 

41 . A man rides at the rate of 12 miles an hour, but stops 
5 minutes to change horses at the end of every 8th mile ; how long 
will It take him to perform a journey of 167 miles ? 

42 . A man rides at the rate of 15 miles an hour, but stops 
7 minutes to change horses at the end of every 10th mile ; how long 
will he take to go a distance of 126 miles ? 

43 . A snail creeps 17 in. up a pole during 12 hrs. in the night, 
and slips down 10 in. during the 12 hrs. in the day. If the pole is 
12 ft. high, in how many hours will it get to the top ? 

44 . A monkey, climbing up a greased pole, ascends 13 ft. and 
slips down 6 ft. in alternate minutes. If the pole is 63 ft. high, how 
long will it take him to reach the top ? 

45 . A train is 88 yds. long, and is running at 20 miles an hour, 
in what time will it pass a particular point on a telegraph post stand¬ 
ing by the side ? 

46 . A train 6*6 yds. long passes a particular point on a telegraph 
post in 6 seconds. Find the speed of the train. 

47. Two trains, 88 yds. and 44 yds. long respectively, are run- 
mng on parallel rails at the rates of 15 and 20 miles an hour. In 
what time will they pass one another if they are running in opposite 
directions ? 

f 48 . Two trains, 66 yds. and 99 yds. long respectively, are run¬ 
ning with uniform velocities on parallel rails at the rates of 20 and 
25 miles per hour. In what time will they pass one another, If they 
are running in the same direction ? 

49. Two trains, 92 ft. and 84 ft. long respectively, are moving 
with uniform velocities on parallel rails in opposite directions, and 
are observed to pass each other in sec. ; but when they are moving 
In the same direction, their velocities being the same as before. 
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the faster train is observed to pass the other in 6 seconds. Find the 
rates at which the trains are moving. 

50 . Two trains running at the rates of 25 and 20 miles an hour 
respectively on parallel rails in oppo&ite directions are observed to 
pass each other in 8 seconds, and when they are running in the 
same direction at the same rates as before, a person sitting on the 
faster train observes that he passes the other in 31 1 seconds. Find 
the lengths of the trains. 

51 . A train, 88 yds. in length, overtook a person walking along 
the line at the rate of 4 miles an hour, and passed him in 10 seconds. 
Twenty minutes after, the train overtook another person and passed 
him in 9 seconds. When will the first person overtake the last ? 

52 . A and B are two Railway stations. A train 195 yds. long 
starts from A for B 26 min. after a man started from A to travel 
in the direction of B. The train overtakes the man and passes 
him in 15 seconds. Aftet an interval of one hour the man is again 
overtaken by the train returning from Bj where it has stayed for 
5 min. and it passes him in 13 seconds. Find the distance of B 
from A and the rates of the man and of the train per hour. 

53 . A passenger train*l30 ft long leaves station A for B 10 min. 
before a mail train 110 ft. long, which also leaves A for B. The mail 
overtakes and passes the other in 6 sec. After an interval of 45 min. 
the mail on its return from B, where it has stayed for 5 min. again 
overtakes the passenger and passes it in 3 sec. Find the distance 
between A and By and the rate of each. 

54 . Ay By C and D are four Railway stations. The roads from A 
to By B to Cy and C to Z> are inclined planes of different inclinations. 
A train leaves A and passing through B and C, arrives at Z>, and 
staying there 30 min. returns to A. The down and up-speed of the 
tram along AB are 17*5 miles and 875 miles per hour respectively, 
along BC are 14 miles and 10 n\iles per hour respectively, and along 
CD are 12*5 miles and 10 9375 miles per hour respectively. If the 
whole time occupied by the train be 3I hours, find the length of 
AB-\-BC-{-CD in miles. 

55. A ship 40 miles from the shore springs a leak which admits 
3I tons of water in 12 minutes. 60 tons would suffice to sink her, but 
the ship’s pumps can throw out 12 tons of water in an hour. Find 
the ^rage rate of sailing so that she may reach the shore just as 
sbeyoegins to sink. 

I have to attend a meeting at a certain place in a certain 
time, and I find that, if 1 walk at the rate of 4 miles per hour, I shall 
be 40 minutes too late, if at the rate of 6 miles per hour, 1 shall be 
35 minutes too soon. How far have I to go 1 / 5 t v.' 

57. A train 88 yards long overtook a person walking along the 
line at the rate of 4 miles an hour and passed him completely in 
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lo seconds ; it afterwards overtook another person and passed him in 

9 seconds. At what rate per hour was this second person walking ? 

58 . Two trains start from A to arrive at a fixed time at B 
travelling at the rates of 25 and 30 miles an hour respectively. The 
first reaches B 40 min. behind time and the* second 26 min. before. 
Find the distance between A and B. 

59 . Two trains 88 yds. and 96 yds. long run with uniform velo¬ 
cities at the rates 67^ and ii2| miles per hour respectively. How 
long will a person sitting in the faster train take to pass the other, 
when go^ in (ij opposite directions, (ii) the same direction 

and B start from P and ( 9 , a distance of 60 miles, for O 
and P respectively, at 4 and 5 miles an hour. They meet at reach 
Q and /*, return immediately, and meet again .at S. Find the dis¬ 
tance between and 5 . T /**_ r 

61 . Two* boats row a race over a straight course i mile 995 yds. 
long, their rates of speed being 12 miles and miles an hour 
respectively. Assuming that sound travels at the rate of 1140 feet 
in a second, find how much the f.^ster boat will be ahead of the 
other when the sound of the gun fired at starting is heard at the 
winning-post. 

63 . Two boats start to row m a race at 3 o’dock. The winning 
boat comes in at 6^ min. past 3, 40 yds. ahead of the other. At 
4 min. past 3 the losing boat was 1140 yds, from the winning-post. 
Find the length of the course, and the speed of the winning boat in 
miles per hour. 

63 r A railway train having left a terminus at noon is overtaken 
at 6 P. M. by another train, which left the same terminus at i P. M. 
If the former train had been 10 miles further on the road when 
the latter started, it would not have been overtaken till 8 P. M. Find 
■the rates of the trains. ’2$' ■'C. ' ‘ 

64 . Ay B and C are three stations. A and B aire connected by 
a railway along an* inclined plane, but B and C by a ferry. A man 
started from A for B (by a train) at 4-45 P. m. and 30 min. after his 
arrival at B took a seat in steamer for C. Having stayed at C for 
2 hours, he returned to A (through B) next day at 8-30 a. M. 
If the down and up-speed of the train along ABhtis miles and 

10 miles per hour respectively, and the rate of the steamer with 
and against the stream be 18 miles and 9 miles per hour respectively, 
find the length of AB+BC in miles. 

Examples worked out 

Ex, /. The products of the sum of two numbers multiplied by 
each separately are 3825 and 3400 ; find the numbers. 

The sum of the products of the sum of two or more numbers x 
each separately B the square of their sum. 
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Now 38254-3400=87225 ; and V(7225)»85 ; 
one nuiDberaB382S‘«-85=845, and the other ==34004-85—4a Ans^ 

Ex. 2. The product of two numbers is 1215, and the quotient 
when one is divided by the other is Find the numbers. 

The product X the quotient vthe square of the dividend. 

Now i2I5x|«b 2025 ; and n/^2025)=45 ; 

one number»4§, and the others 1215-*-45 »27. Ans. 

Ex. jf. A horse is sold at a gain for 7^5.450 ; bad it been sold 
for .^.r.390, the loss would have been three times the gain. What did 
it cost ? 

The difference between/?r.45o and i?^.39o is f3+i) or 4 times 
the gain ; therefore the gain= i of Rs (450 —390)8=4 of Rs.6ossRs.i^, 

,% the cost pilce=s/gj.45o~^j.i5«°igj. 4^5« Ans. 

Ex. 4. A man, walking a distance of 18 miles, finds at the end 
of 1 hr. 48 min. that the distance which he has walked is f ths of 
the remaining distance. Find the average pace. 

Here,(i + f)or y of the remaining distance®* whole distance* 18 miles. 

the remaining distance=a(i8 x/g) or io| miles, 
and f of the remaining distance»($ x io|) or ^\ miles. 

Now, in I hr. 48 min. or if hr. he has walked ^\ miles, 

in I hr. he can walk 7j + if) )or xf miles*4f miles. 

Hence the man’s rate per hour*4f miles. Ans. 

Ex. 5. The majority was a fifth of the number on the winning 
side ; if 10 voters change to the losing side the majority would be i. 
How many voted on each side ? 

Since a transfer of 10 votes would reduce the majority to i, 
therefore the majority * 2 x 10+1*21. 

Thus, I cf the votes on the winning side*21; hence the number 
of votes on the winning side* 21 x 50= 105, Therefore the number of 
votes on the losing side* 105 —21*84. Ans. 

Ex. 6. i?4.49 was divided amongst 150 children ; each girl had 
8a. and each boy 4a. ; how many boys were there ? {E. E. 1879.) 

Each girl may be paid 4a. along with the boys, and 4a. after¬ 
wards separately^ so that she may get 8a. altogether. 

The 150 children would in this way first get 4a. x 150 or Rs.yj, 8a. 

The remaining A’j.49—.ffj.37. 8a.*i?.r.ii. 8a. would have to be 
distributed amongst the girls at the rate of 4a. each. Therefore the no. 
of girls* 11. 8a+4a.*»46jand the no. of boys* 150-46*1^ Ans. 
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Ex. 7. A workman w'as engaged for 28 days at Re.i. 4a. a day, 
but ‘ instead of receiving anything, was to pay %a. a day on all days 
on which he was idle ; he received altogether Rs.26. 4a. How many 
days was he idle ? 

Had he worked for 28 days, he would have received 4a. X28 
or i?f.35 ; but as he received only Rs.26. 4<i., the loss for his idleness 
is —26 4a.wi?.r.8. 12a. 

But his loss per day for being idie<«i?^.i. 4a. + 8a.">R0.i. 12a. 

, , , , . ... Rs.8. 12a. 140a. _ . 

,, the no. of days he was idle«* ^- *■ -q— =5: 

Ex. 8. A gentleman wishing to relieve a number of beggars, 
finds that if he give them 6 pice a head, he will have 5a. left ; and 
that he has not enough by 3^^;. to give them 2a. a head. Find the 
number of beggar^, and fhe money he possesses. 

Raising the rate from 6 pice to 8 pice or by 2 pice, increases t|)e 
money required, by (5+3^) or 8la. (f. e.) 34 pice. 

Therefore the no. of beggars— 34-!“2a= 17 ; 
and the man has (17 x 6)ps. + 5a. =■ 122 piceasi ?g.i. 14a- 2ps. A ns. 

Ex. g. In rifle-shooting, a bull’s e5»e counts 4, a centre 3, an 
outer 2 Eleven men Are flve shots each at a target, and score 113 ; 
8 misses are made and 3 bull’s eyes. Find the number of centres 
and outers. 

The II men Are 5x11 or 55 shots ; 8 being misses, 47 shots 
score 113 ; the bull’s eyes score 3x4 or 12. Therefore the remaining 
(47 "3) or 44 shots, which are either centres or outers, score 
(113-12) or loi. If the 44 shots had been all centres, the score 
would have been 44x3 or 132, Therefore (132-loi) or 31 points 
are due to outers only. 

Hence the no. of outersis 3ij and the no. of centres (44—31) or ji^. Ans. 

Ex. JO, A has three times as much money as 5 , and Rs.\o more 
than C; the sum of their money is .^j.165. F'nd A’s money. 

If C had more, then A’s money would be equal to Cs 

and the sum of A, B and C’s money would be A’j.(i65-f 10) or 
7 ?j.i 75. Now representing .^’s money by i, .r 4 ’s money would be 
3, and C's money 3. 

And 3 +i+3«»7 ; money*? of Rs.iT^^Rs.j^, Ans, 

Ex. II. 1 have a certain sum of money, wherewith to buy a 
certain number of nuts, and 1 And that if I buy at the rate of 40 a 
penny, I shall srpend $d. too much ; if at the rate of 50 a penny, 
lod. too little. How much money have I spent ? 

A nut in the Arst case costs ^ pence and in the second ^ pence- 
Therefore the difference in the price of a nut in the two cases is 

“ id) or pence. Also the diff. in moneya»(to4- 5) or i ^d. 
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Now is the diff. in price for i nut. 
id. . 200 nuts. 

/. iS^- •• .••• •*«... I^ x 200 nuts. 

Then the price of 15 x 200 nuts at 40 a penny = (15 X 200-5-40) 
or y$d. Hence the money expended *8(75— 5) or yod. 

Ex. 12. A viaduct is made of 3 series of arches built over 
one another, the spans cf the arches being i2§ yds., yds. and 
4| yds. respectively. The piers on which they stand are in each 
series 4 yds. wide. Find the least length of the viaduct. 

Leaving one of the extieme piers, i. ^., 4 yds. the remaining 
length of the viaduct must be a multiple of (i2l,-f-4), (8| + 4) and 
( 4 f‘f* 4)' Hence the least length of the viaduct must be the L c. M. 
of 16^, I2| and 8| increased by 4 yds. Now the L. c. M. of i6|, I2| 

and 81 = 350. Hence the reqd. length = 354 yds. 

% 

Miscellaneons EzampleB VI. 

1 . Given that the sum of the divisor and quotient* 33600 ; also 
that the quotient•■divisoK.x 15, and that the remainder— divisor+i5 ; 
find the dividend. 

2 . What will it cost to make a gravel walk, 7 ft. wide, along 
the sides of a square held, containing 2| ac. at loa. per sq. yd., the 
walk being part of the held ? 

3 A piece of cloth, when measured with a yard measure 
which is *6 of an inch too short, appears to be 88^ yards long, what 
is its true length ? 

4 . A person having paid an income-tax of 4^. in the £ during 
the first half of the year, and ^\d in the £ during the second half 
of the year, has ;^359. 5.r. nld. left. What was his gross income ? 

5 . A square room 6 yards long or broad and 5 yards high 
has the ceiling painted at 6 a. 4^. a sq. yd , its 4 walls papered with 
paper f of a yard wide at 6 a. per yard, and its floor covered with 
carpet of a yard wide at .^.r.2. 4a. per yard. Find the cost. 

6. Of three pipes B and C, A fills a cubic inch in a second, 
B a cubic foot in a minute, C a cubic yard in an hour ; if all were 
running together, in what time would they fill 1069 cubic inches ? 

7 . A rectangular pile is 12 yards high and stands on a base 
10 ft. square ; find the number of oblong pieces 2 ft. long, 8 in. broad, 
4 in. deep, contained In it. Also the cost of covering the pile with 
matting | of a yard wide at 3a. 2p. per yard. 

8. A plate of gold 3 in. square and ^ of an inch thick is 
extended by hammering so as to cover surface of 7 sq. yds., find 
its present thickness. 
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9 . A room is 2o ft. long, i6 broad and 12 high. If pure gold 
be worth Jj. per oz. Troy, and a cubic foot of gold weigh 
19260 oz. Avoirdupois, what is the value of the gold which will 
exactly 611 the room ? 

10 . A creditor receives upon a debt of 3270 a dividend of 
9a, 2p. in the rupee, and afterwards he receives a further dividend 
upon the dehciency of 3a. 4^. in the rupee ; how much dues he 
receive on the whole ? 

11 . If £\ be worth 25*2 francs, qJ thalers worth 35 francs, and 
60 thalers worth 107 Austrian paper florins, find how many Austrian 
paper florins should be received for £to. 

13 . A gentleman has a bowling-green 300 ft. long and 200 ft. 
broad, which he would raise one foot higher, by means of the earth 
to be dug out of a ditch that goes round it ; to what depth must the 
ditch be dug, supposing the breadth to be everywhere 8 ft. ? 

13 . A room is 57 feet long by 32 ft. wide. How many people 
can be seated in it on chairs, which are feel wide, and placed 2 feet 
apart from back to back ; allowing a clear passage 4 feet wide down 
the middle of the room, and a clear space 13 feet deep at the end ? 

14 . A cistern 12 ft. long, 3 ft. wide,*and 6 in, deep, contains 
pulp for making paper. If 5 the volume of the pulp is lost in the 
process of drying, how many sheets of paper, 8 in. by 6, will be 
obtained, if 300 sheets in thickness go to the inch. 

15 . A train consisting of 3 first class, 4 second class and 5 third 
class carriages, travelled from Calcutta to Jagadispnr, a distance of 
191 miles. The rates charged per mile wete, ist class !«. 6/.; 2nd 
class in. 2/. ; 3rd class 8p. ; the amount paid by the passengers was 
/?r.4659. ga. 8p. ; each 2nd class and each 3rd class carriage contain¬ 
ed 32 and 48 passengers respectively. Find the number of passen¬ 
gers in each first class carriage. 

18 A heap of ,cocoanuts can be made up exactly into groups 
of 25 ; but when made up into groups of 18, 27 and 32, there is 
always a remainder ii ; find the least number of cocoanuts such a 
heap can contain. 

17 A person who can walk down a hill at the rate of 3^ and 
up at the rate of 2^ miles an hour, ascends and comes down to his 
starting point after walking for 4 hrs. 36 min. How far did he walk? 

18 . A man rides at the rate of 11 miles an hour, but stops 
5 min. to change horses at the end of every 7th mile ; how long will 
he take to go a distance of 94 miles ? 

19 . What least number is that which leaves a remainder 5 
when divided either by 9, 99, 999 and 9999 ? 

30 . Find the least number of seven digits such that if it be 
divided by 27, 33, 45, 60 and 7 S> the remainder in each case will be 5 
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21 . Find the value of 

2Kjof 28-11 ^ ?2:34§-.91^ ^ I of 81 po. 4 \ yds . ^ 
3‘6+ i5X4+*24-2'i 3-472+'668 i of loi po. 4 i yds. 

20'i of I md. sol sr _ „ 

17*5625 of 2 mds. 20i sr: * 


22 . A man travels 60 miles in 3 hours, partly by rail and partly 
by coach. If he had gone all the way by rail he would have arrived 
at his destination an hour earlier, and would have saved |ths of the 
time he was on the coach. How far did he travel by coach ? 

23. It costs ion. 8 /. less to feed a horse a month when 

gram is 36 seers for the rupee than when it is 24 ; find the cost when 
gram is 40 seers for the rupee. 

34 . The quotient in a division sum equals six times the divisor, 
and the divisor equals six times the remainder ; the three amount 
together to 516 ; find the dividend. 

25 . Three lines of palin^^s run side by side for a distance o 
90 feet. The rails are respectively 2, 3 and 5 feet apart. How often 
will a person walking outside the palings, on looking across them, 
see three rails in a line ? 

If a piece of work can be finished in 45 days by 35 men 
working continuously, and if the men drop off by 7 at the end of 
every 15 days ; find in what time the work will be finished. 

27. A garrison of 100 men had provisions for 27 days ; at the 
end of 10 days a reinforcement arrives, and there are now only 
provisions for 5 days. What was the reinforcement ? 

28 . By what factor less than 1000 must 7983 be multiplied so 
that the last 3 figures of the product may be 986 ? 

29. The G. c. M. of two numbers of 4 digits is 187, and their 
L. c. M. is 21879. Find the numbers. 

30 . A riband is 47*3824 yards long ; how many pieces, each 
7871 yd., can be cut off ? and how many inches will be left ? 

31 . A gravel walk 6 ft wide runs round a grass plot 60 ft. long 
and 40 ft. wide. If gravel be /?«.!. 8a. per cubic yard, find the cost 
•f a coat of gravel on the walk 3 in. deep. 

33 . A man sells a horse for/?j. 120 more than he gave for 
and realises a profit equal to ^ths of its cost price. What was the 
cost price ? 

33 . When 52 As. of coffee are worth as much as 12 As. of te^v, 
22 As. of tea are worth as much as 572 As. of sugar, a cask of sugar 
costs 2 guineas, and i cwt. of coffee costs 8 guineas, what Is the 
weight of a cask of sugar ? 
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34 . A square 6eld is bordered by a path $ yds. wide, the field 
and path to^^ether occupying 2) acres. Find the cost of covering the 
path with gravel at I2a. per sq. )d. 

35 . On a stream, B is intermediate to and equidistant from A 
and C ; a boat can go from A to B and back in 5 hr«. 15 min., from 
^ to C in 7 hrs. How long would it take to go from Cio A ? 

36 . One man walks 3 miles in 32 min., and another walks 
2 \ mites in 28 min, ; how much start must the slower walker have 
that in a 7 mile race they may walk a dead heat ? 

37 - If a cubic foot of gold be made to cover uniformly and 
• perfectly 432000000 square inches, find the thickness of the gold. 

38 - A barters some sugar with for dour, which is worth 
3^. per stone, but uses a false stone-weight of 13I lbs. ; what value 

should B set upon his dour, that the exchange may be fair ? 

39 . A and B the termini of a Railway 144 miles long. A 
fast train starts from if at 9 h. o. m. ; another fast train travelling at 
the same rate, starts from ./f at 10 h. o. m A slow train starts from 
B at 10 h. 20 ni., the fast train from A meets the other fast train 
at II h. 30 m , and the slow train at 13 h. 32 m. ; find the rates at 
which the trains travelled. 

40 . A crow wishing to quench its thirst came to a vessel which 
contained 28 cub in. of water. The crow being unable to reach the 
water picked up several small stones, each three quarters of a cubic 
inch in size, and let them drop into the vessel until the water came 
to the top of the vessel. If the size of the vessel was such that it 
would exactly hold 73 cub. in. of water, dnd the number of stones 
dropped in by the crow. 

41 . A down train usually travels at the rate of 30 miles an 
hour and meets an up-train 5 miles from the terminus. On one 
occasion, on account of an accident, it only went at the rate of 
20 m>les an hour and met the up-train 4i| miles from the terminus. 
Find the speed of the up-train. 

42 . A works for 6 days at the rate of 8 hours per day ; B works 

for 5 hours on the first day and on each of the five subsequent days 
one hour longer than on the preceding day; A does as much in 
4 hours as B does in 5 hours. If the total sum paid to A and B a 
wages for the week be how much should each receive ? 

43 . If one watch gain, and another lose, at the rate of a 
minute a day, and they are both set right at noon on Monday, what 
time will be indicated by the latter when the former points 6 hours 3I 
min. on the following Friday morning ? Also what is the correct time ? 

44 . In paving a court-yard 1296 bricks are employed, the 
' exposed surface of each brick measuring 9} in by 4| in.; how many 

tiles 6 in. square would be required for paving a yard one-ninth of 
the size of the former ? 
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46 - How many degrees, &c., must be added to or subtracted 
from 15® 12* 2 " that the sum or difference shall be the same fraction 
of 22® 10' 20" that 8® 10^ 15" is of 12* 15' 22"'5 ? 

46 . A supply of water y'ould fall short of the calculated time 
by 12 days if 4 seers leak off every day, but it would fall short by 
20 days if 8 seers leak off daily. Find the total quantity of water 
in the supply. 

47 . If 5 men working 6 hrs. a day and 8 boys working 7| hrs. 
a day can complete a piece of work in 10 days or 6 men working 
6J hrs. a day and 5 boys working 7 2 hrs. a day can complete the 
same piece of work in ii days, how many days will it take 8 men 
working 7 hrs. a day and 17 boys working 8 hrs. a day to finish a 
piece of work twice as great ? 

48 . A watch which gains 2*4 min. in 24 hours is set right at 
9 P.M. on Monday. What will be the true time when the watch in* 
dicates 2 P.M. on Thursday next ? 

49 . The external dimensions of a box without a lid are, length 
4 ft., breadth 3 ft, depth a ft. and the thickness of the sides and 
bottom is the same, namely i inch ; if the cost of a cubic yard of the 
material is Rs Ser., and the cost of making the box = i\ of the cost 
of the material, what will the box cost ? 

50 . If gold can be beaten out so thin that a grain will form a 
leaf of 56 square inches, how many of these leaves will be required 
to make up the thickness of a sheet of paper, the weight of a cubic 
foot of gold being 1215 lbs. Troy and 400 sheets of paper making a 
book I inch thick ? 

51 . A viaduct consists of 3 series of arches built upon each 
other, the breadths of the arches in each being respectively 8 yds, 

2 ft., 6 yds. and 5 yds. ; whenever the piers in all the series are 
vertically above each other, there occurs a mass of masonry 4 yds. 
wide ; of such there are 3 ; find the length of the viaduct. 

52 . To complete a piece of work, B would take twice as long 
as A and C together, and C thrice as long as A and B together ; A 
B and C by their united exertions can do it in 5 days. In what time 
could each do it by himself ? 

53 . A can run at the rate of 8 miles an hour, B at the rate of 
miles an hour ; what is the greatest number of yards start that A 

can give B so as to beat him in a race of 440 yards ? 

54 . The distance between two stations A and B is 65 miles. A 
train starts from A to go to B at the rate of 15 miles an hour, and is 
delayed 10 min. on the way ; another train starts from A two hours 
after the former at the rate of 25 miles an hour ; find the interval 
between their times of arrival at B. 

65 * I^ive men do '6oo(S of a piece of work in 2*12 hours, how 
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long will 6 boys take to finish it, it being known that 3 men and 7 
boys have done the whole piece of work in 3 hours ? 

56 > Two clocks, one of which gains and the other loses one 
minute in an hour, strike one o’clock together ; shew that the interval 
between their respective striking 2 will be „ minutes by a 
correct clock. 

57 . An express train owing to a defect in the engine goes at 
gths of its proper speed, and arrives at 6*49 p. m. instead of 5-55 P.M. 
At what hour did it start? 

58 . A peon walks from A io B At the rate of 3 miles an hour 
and after transacting some business which occupies him an hour, 
returns to A by the tram-way at the rate of 5 miles an hour. He 
then finds he has been absent 2 hrs. 20 min. Find the distance 
from A to B. 

59 . The products of the sum of two. numbers multiplied by 
each separately are 12400 and 11625. Find the numbers. 

60 . The products of the sum of three numbers multiplied by 
each separately are 4674, 4920 and 5535. Find the numbers. 

61 . I sold an article for A'j^.450 at a loss , had I sold it for 
/^r.498, the gain would have been 5 times the loss. Find the cost. 

62 . A number of rupees is divid^ amongst four people. A 
receives ^rds of the whole, B fths of the remainder, C |ths of what 
then remains, and the number of rupees given to D is the square root 
of the whole number to be distributed. What sum does each receive ? 

63 . The product of two numbers is 1575 and the quotient of 
the one divided by the other is f. Find the numbers. 

64 . A is twice as old as B and 10 years older than C ; the sum 
of their ages is 105 years ; find B^s age. 

65 . A person meeting a company of beggars gave 4a, to each 

and had Be.i left ; he found that he should have required 12a. more 
to enable him to give the beggars 6a, each. How many beggars 
were there ? * 

66. A carpenter agreed to work for 60 days on condition that 
he should receive for each day that he worked4a. and his 
board, and pay 4a. Sp. for his board each day he was idle. At the 
end of the term he received Rs. 50. 5a. 4p. How many days did 
he work ? 

67 . A person distributes/? j. 45 amongst 50 men and women, 
giving each woman 9a. and each man i $a. Find the number of men. 

68 . Bought 12 yards of broad cloth and silk *for Rs.107. For 
the silk I paid Rs.g, 8a. per yard and for the broad cloth Rs.8. 8a. 
per yard. How many yards of silk were bought ? 

69 . An undergraduate rowed down the river a distance of 
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II miles in i| hours with the stream, and on his return met the same 
stream and with a uniform stroke throughout he rowed back again 
in 3| hours. Find the rate of the current per hour. 

70 > A train is to arrive in Calcutta from Allahabad at 9 a.m. 
Had it travelled at 40 miles an hour it would have been 48 minutes 
late, but if at 45 miles an hour 46 minutes earlier. Find the distance 
between Allahabad and Calcutta. 

71 . Which will be the more advantageous to employ to do a 
piece of work, 6 men who work 10 hrs. a day for I5jr. or 9 boys who 
work 8 hrs. a day for 91., it being given that a man can do half as 
much work again as a boy in an hour ? 

72. I want to buy a certain number of mangoes for a certain 
sum ; if 1 buy at the rate of 4 for an anna, 1 shall spend 5a. too 
much ; if at the rate of 5 for an anna, \oa. too little ; what is the sum ? 

73 . A man walking 13J miles finds that in i hr. 15 min. he has 
walked | of the remaining distance ; find his rate of walking. 

74 . If the hands of a clock coincide every 65 1 minutes, how 
much does the clock gain or lose in a day r 

75. A supply of water would fall short by jo days if 12 gallons 
leak off daily, but it would fall short by 14 days if 20 gallons leak off 
daily. Find how long the supply would last if 5 gallons leak off daily. 

70 . 36 men can do a piece of work in 24 days. After working 
for a certain number of days they take 12 men to their help, and then 
finish the work 4 days sooner. When do these 12 men join ? 

77 . A person leaves A for iff at 4 miles an hour between 4 and 
5 P. M., and returns after staying at B for 10 minutes, between 8 
and 9 F. M. on the same day and finds the hands of his watch have 
exactly changed places. When does he return and what is the 
distance from A\q B'i 

78 . A squad of 11 boys fired 10 shots each at a target, and 
scoied 286 ; 20 bull’s eyes were made and ii misses. How many 
centres and outers were there ? (A bull’s eye scores 4, a centre 3 and 
an outer 2.) 

79 . If a snail, on the average, creep 2 ft. 3 in. up a pole 
during i2 hours in the night and slip down 1 ft. 4 in. during the 12 
hours in the day ; how many hours will he be in getting to the lop 
of a pole 25 feet high ? 

80 . The cost of papering the walls of a room 30 ft. long at 
4J. a sq. foot is ;^2oo and the cost of matting the floor at /?j.3 per 
5 sq. ft. is Bs.s6o. , Find the height. If this room has a verandah 
9 ft. deep all round the outside, what will it cost to pave it at Bs.2 
a sq. yd., the walls being 18 in. thick ? 

61. Find the cost of painting the walls of a square room 
14 ft. higb and 18 ft. long with two doors 8 ft. by 4 ft., and thiee win- 
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dows 10 ft. by 5 ft., the amount saved by each window being 2a. 
What additional height would increase the cost by Rs.4. ? 

82 . A viaduct consists of two series of arches built over one 
another, the spans pf the arches are 12 yds. and 11 yds. respectively. 
The piers on which they stand are 5 and 4 yds. respectively. Find 
the least length of the viaduct. 


CHAPTER XI. 

Ratio and Proportion. 

I. RATIO. 

433. Ratio is the relation which one number has to another, 
or, which one quantity numerically considered bears to another of the 
sawe Jbirtd, the comparison being made by observing what tHuliiph^ 
part or parts^ the former is of the latter. 

Thus, the ratio of the abstract numbers 4 and 2 is written 4:2, 
and read four is 10 two ; and it will be expressed hy 5 = 2 j the same, 
being used to denote the ratio of the concrete quantities 4 ft. and 2 ft., 
provided they be of the same kind and of fhe same denomination. 

463 . Of the numbers or quantities compared and called the 
terms of the ratio, the former is styled the antecedent and the 
latter the consequent ; also, the ratio is said to be a ratio of 
greater or less inequalitj according as the antecedent is greater 
or less than the consequent, and it is a ratio of equality when 
these terms are equal. 

Thus, in the ratio £,4 to £s* £4 called the antecedent and 
£S the consequent ; also £4 and £5 are its terms. Again, 6 : 5 is 
a ratio of greater inequality ; 4 ; 9 is one of less inequality^ and 
a ratio of equality may be denoted by r : i or 2 : 2 or 3 : 5, &c., at 
pleasure. • 

461. Hence, the magnitude of a ratio is expressed by the 
vulgarfrcu:tion whereof the antecedent is the numerator and the 
consequent the denominator. 

Thus, the ratio of ^9 and ;^i2, written 9 : 12, will have its magni¬ 
tude expressed by the fraction f*s, or, reduced to its lowest terms 
by the fraction | ; whereas, the ratio of 9^?. to 6 j. will be that of qrf. 

to 72rf., whicb«»^^-»7\«4 ; and this is therefore the same as that 

of 9 n>s. to 72 tt>s. 

Also, if the terms of the ratio be vulgar fractions or decimals 
the fraction eiqpressing its magnitude may be simplified by the rules 
already given* 
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465. It appears from the last Article, that the value of a ratio 
does not depend upon the nature pf the quantities involved. Thus, 
the ratios 4 yds. : 5 yd«., 4s. : 5^., 4 lbs. : 5 lbs. are all equal, each of 
these being determined by the fraction |. Hence, in treating of 
ratios we usually consider the terms to be numbers ; for at any time 
we can p^ss from quantities of the same kind to the numbers which 
measure them, and vice-versd^ whenever we find it necessary to do so. 

466. The magnitudes of two or more ratios may therefore 
be compared, by comparing the values of the vulgar fractions which 
represent them, according to the principle of the last Article. 

Thus, if the ratios be 3 : 4 and $ : 7, their magnitudes 
will be represented by f and f ; 

butand ; 

and II being greater than ||, it follows that the ratio 5 : 4 is greater 
than the ratio 5 : 7 ; in other words, 3 has to 4 a greater ratio than 
S has to 7. 

467. One ra’io is» said to be the inverse or reciprocal of 
another, when the antecedent and consequent of the one are respec¬ 
tively the consequent and antecedent of the other. 

Thus, the inverse ratio of 5 : 7 is the ratio of 7 : 5. 

468. A ratio of greater inequality is diminished^ and a ratio 
of less inequality is increasea; hy adding the same quantity to both 
its terms. 

Firsts let us take the ratio of greater inequality 7 : 5, and add 1 
to both its terms, so that it becomes 8:6; 

then the original raiio=»|«=|g, and the new ratio —; there¬ 
fore the new ratio is less than the original one. 

Secondly^ taking the ratio of less inequality 8:11, and adding 2 
to each term, so as to make it 10 : 13, we have 

the original ratio —— and the new ratio—fg — Hg ; 

the latter of which fractions being greater than the foimer, the 
new ratio is x\\et greater of the two. 

Exactly in the same manner, it may be shewn that a ratio 
of greater inequality is increased, and a ratio of lest inequality is 
diminished^ by subtracting the same quantity from each of its terms. 

M. If the terms of a ratio be multiplied or divided by the 
same quantity^ the magnitude of the ratio will not be altered. 

Let the ratio be 3 : 8 ; then its magnitude is | which is equiva* 
lent to 

^ or or II, or &c. ; 

that is, the ratio 3 : 8 is equal to each of the ratios 6 :16,9 : 24, la: 32^ 
15 ; 40, &c. which arise from the equal mulHpliiaHcn of its terms ; 
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and conversely^ each of the latter ratios is reducible to the original 
one by the equal division of its terms. 

470 . If the antecedents of two or more ratios be multiplied 
together for a new antecedent, and their consequents be muitiplie 
together fur a new consequent, the resultin;; ratio is said to be Com.' 
pounded of the others, and it is called their eomponnd ratio. 

Thus, if the ratios be 2 ; 3, 4 : 7 and 8:13, the ratio which arises 
from their composition will bes2 X4X8 : 3x7x 13, or 64 : 273. 

Examples CXLIY. 


1 . What are the simplest expressions of the magnitudes of the 
following ratios ?— 

(t) 3 : 5 ; 4 : 12 ; 9 • 21 ; 64 ; 48 ; 48 : 64 ; 20 : 32. 

(2) 7 l : 37 j ; 374 7 i ; 6 J : 75 : 6 oi ; 6 ,\ : 3I ; 2i : 6. 

(3) 2*2$ : 75'; 6*5 : 775 : 4 • 171428 ; 3*5 ; 375 162-5 : -025. 

(4) ^r.57. 8 a. : JRs. 2 . 8 a. ; Rs 2. 8^. : Rs,$ 7 . 8 a ; £ 2 g : 

(5) Rs.io : Rs.2. 15a. ; I4cwt. 3qis. 7fcs.: i ton ; 3mds. ; 5 mds. 10 sr. 

(6) 3 yds. ; 2 ft.; 16 hrs. 40 rain. 40 sec ; i day ; 3 cwt. 2 qrs. : 2tons. 

2 . Which of the following ratios is-the greater ?— 

(1) 5 : 9 or 7 ; ii ; 10 : 17 or 17 ; 23 ; 34 : 27 or 37 :31. 

(2) 17 : 18 or 11 : 12 ; : 10 or 3 : 4 ; I : 3j or 

(3) II : 12 or 17 : 18 ; I : 4 or I : i ; I : 24 or I : rj. 

3. Of the following raMos which is the greatest ? — 

(1) 6 : 7i8 : 9 or 21 ; 24 ; 2| : 6f, 2$ : 344 or 4g : 


(2) 7 : 15* >1 : 2| or 75 : 96 1 4 : 7, 8 : 15 or 13 : 24. 

(3) 142. : igui., i6ft>5. : iqr., 2't. lin. : lyd. gin. or 3gals. 3qts. : 42 pts, 

4 . Find whether the ratios 7 : 9, ii : 17 and 10 : 7 ate increas< 
cd or diminishedIjy adding i, 2, 3, respectively to their terms. 

5 . Are the ratios 4 : 3, 9 : «3 and 15 : 22 increased or diminish¬ 
ed by subtracting 2, 3, 4, respectively from their terms ? 

0 . What are the ratios arising from the composition X)f the 
following ratios ?— 

(1) 5 ; 12, 8 : 7 and 6 :25 ; 5 : 7 , 7 : 18 and 18 : 35. 

<2) 5 : 7^ 13 : IS, 21 : 91 and 45 i 52 1 >2 : 2| and 2^^ : 7|. 

< 3 ) 7 : IS, 9 : 16 and 24 : 35 ; 4 : 9, 3 ; 4, 5 i 6and 12 ; 7 . 

7. If the consequent be 32, and the value of the ratio 4 ; what 
is the antecedent ? 

S. If the antecedent be 15*6 and the value of the ratio 3 ; 
what is the consequent P 
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' 9 . If the consequent be 3 acres, and the value of the ratio i 

what is the antecedent ? 

10 . If of Bj and C«5| of B, find the ratio of A to C. 

11 . Compare the rates of two trains, one of which travels 
397I miles in iif hours, and another which travels 262^ miles 
in 8| hours. 

12 . If,-when A makes a profit of i?j.2, makes/?x.3; and 
when B makes a profit of C makes Bs.s ; and when C makes 
a profit of Rs.ti D makes Rs.7 ; compare the profits of B^ C and D. 

11. PROPORTION. 

471 . Proportion is the equality of two ratios. 

Thus, the ratios 2 : 3 and 6 : 9, being expressible by the equal 
fractions | and are equal ; and the four numbers 2, 3, 6, 9 form a 
proportion which is written 2 : 3 :: 6 : 9, and is read 2, is to 3 as 6 
is to 9, or 2 ; 3«6 : 9 and is then read 2 to 3 equals 6 to 9 ; the 
numbers 2, 3, 6, 9 being its terms which taken in order are called 
proportionals. 

Hence, in every propoi^tion, the first term is greater than, equal 
to, or less than the second, according as the third term is greater 
than, equal to, or less than the fourth. 

472 - In the proportion above expressed, the numbers 2 and 9 
are called the eztromoB, and the numbers 3 and 6 the means ; 
9 is called a fourth proportional to 2, 3, and 6 ; and it follows 
immediately from the equality of the ratios denoted by 

and the multiplication of them both by 27, that 

IX27~| X 27, that is, 2 X 9^6 x3 ; 
in other words, if four numbers constitute a proportion, the product 
of the extremes is equal to the product of the means (the first and last 
being the extremes and the second and third the means). 

473. This property of a proportion proves immediately that 
either of the extremes may be obtained by dividing the product of 
the means by the other ; and that either of the means may be had by 
the division of the product of the extremes by the other ; also, these 
qualities constitute the general practical application of Proportion. 

474 . The terms of a proportion may be made to undergo 
changes and modifications in the same way as the corresponding 
terms of the vulgar fractions. 

Thus, 3 : 4 :: 9 : 12, gives 3X 12»4 X9 ; whence 

f-A ; or 3 : 9 4 ; 12 ; and 4 : 3 -12:9; 

and we observe that In each of these the product of the extremes 
equals that of the means. 
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Also, if four numbers form a proportion and ai^ equi-multiples 
whatever of the first and second be taken, and any equi multiples 
whatever of the third and fourth, the resulting numbers taken in 
order will still form a proportion. 

For, since 5 : 3 — 15 : 9, or||ss:Y- ! and also |“f ; 


we have ^ X ioB^x S, or I 5 J 13 . 

® 3x2 9x3* 

whence, 5x2 :3X2 = i5X3 :9X3. 

Again, if any equi-multiples v-hatever of the first and third 
numbers be taken, and also any equi-multiples whatever of the 
second and fourth, the numbers thence arising will form a proportion. 
Thus, if we take the proportion above, we have 


|xf-»Yxf, or 


5x4 

3x7 


1 5 J !«4 . 

9x7 * 


whence, 5x4 :3X7"i5X4:9X7. 

The fietef ratios constituting these proportions being eg'ual to the 
oriffinal^ the division of the terms of a proportion, in accordance 
with this Article, will often facilitate practical computations by 
diminishing the number of figures employed. 

475 If four quantities of the same kind taken in order be< 
proportionals, it will be useful to recollect that, 

(i) The first : the third the second : the fourth. 

(ii) The second : the first :: the fourth : the third. 

(iii) The sum of the first and second : the first :: the sum of the- 

third and fourth : the third. 

(iv) The sum of the first and second ; the second :: the sum of 

the third and fourth : the fourth. , 

(v) The difference of the first and second : the first the 

difference of the third and fourth : the third. 

(vi) The difference of the first and second : the second :: the. 

difference, of the third and fourth : the fourth. 

(vii) The sum of the first and second : the difference of the first 

and second :: the sum of the third ahd fourth : the 
difference of the third and fourth. 


These may easily be shown to be correct by any of the propor¬ 
tions hitherto given. 

476 . Of two or more proportions if the corresponding terms 
be multiplied together, the numbers thence arising will also form a 
proportion. 

Thus, if the proportions be 

3 : 7»6 : 14 and 4 ; 9»i3 ;«7 ; then and 

, • .1 • «o 3 x 4 6X12 

whence f x A i 

and 3x4 : 7x9*6x12 : 14x27. 
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This operation is called the eompomidillg of proportions and 
the resulting proportion Is said to be eomponnded of the others. 

477 . In the above Articles, abstract numbers have been con¬ 
sidered ; but when the quantities are conirete, «e must take care 
to exclude such proportions as express ratios between things of 
different kinds : thus, the ratio of lo Sbs. to 15 fts. being the same 
as that of 2s. to 3^, we have the proportion 

10 lbs. ; 15 lbs.war. : Sf. ; 

but we cannot have the proportion 
10 lbs. : 25.->15 fbs. : $s. 

as no ratio subsists between 10 lbs. and 2s. or between 15 fts. and 3/. 

Nor indeed can we even in the first of these forms multiply 
together the concrete quan<ities so that the product of the extremes 
equals the product of the means * but what we do in finding any 
term in such cases, is to consider merely their numerital values, be¬ 
cause the ratios being abst*'act magnitudes will remain the same 
whatever be the nature of the quantities they are used to compare. 

478 . Three quantities of the same kind are said to be in 
coatinned proportion when the ratio of the first to the second 
is equal to the ratio of the second to the third. The second quantity 
is called a mean proportional between the first and third ; and 
the third quantity is called a third proportional to the first 
and second. 

Thus, 16, 8 and 4 are in continued proportion^ for 16 : 8 <b 8 : 4 ; 
8 is a mean proportional between 16 and 4 ; and 4 is a third pro¬ 
portional to 16 and 8. 

479 . In a continued proportion expressed as above, it is 
obvious that the square of the mean proportional between two num¬ 
bers is equal to their product ; and consequently the mean pro¬ 
portional between two numbers is equal to the square root of their 
product. 

JSx. /. Find a fourth proportional to 5, 7 and 15. 

5 : 7 — 15 : number required, 

5 X number required • 15 x 7, 

/, number required^ 15 X7'4-5)'-21. / 4 ns. 

Ex. a. What number has the same ratio to 9 that 3 has to 5 ? 

3 : 5«number required : 9, 

$ X number required » 3 x 9, 

/, number requiredB(3 X9-«-5 )»Y-w^- 

Ex. j. Find a mean proportional between 14 and 56. 

Square of the required number w T4X 56 >b784. 

A the required ntftnber* ^(784)«28. Ans. 

Ex, 4, One gowala to 19 sr. of mtik adds 5 sr. of water, and 
another to 27 sr. of milk adds 7 sr. of water ; compare the amount 
of milk ifi the two mixtures. 



PROPORTION. 


39* 


The first mixture consists of (194-5^ or 24 sr., of which ^ is milk ; 

.second.(27+7)or 34 sr., of which .. ... : 

the ratio of milk in the two mixtures is |2 • il or : f|, 

i. e.f 19 X 17 : 27 X12 or 323 ; 324. Ans* 

Ex. j. A mixture is composed of 9 parts brandy and 1 water ; 
4 gallons of water are added, and the mixture contains 6 times as 
much brandy as water ; how many gallons of brandy does it contain ? 

In the original mixture, brandy : waters9 : i or 18 : 2 ; 

.new.brandy ; watemfi : i or 18 : 3. 

Now, brandy remaining the same 18 parts, the water is increased 
by (3-2) or I part. 

for 1 gal of water added, there are 18 gals, of brandy, 

.V for 4 gals .(18 X 4) or 72 gals... 

Hence the required quantity of brandy =72cals. Ans, 

BxamplM CXLV. 

1 . Find the fourth proportional to :— 

<i) 15, 27 and 20. (2) II, 80 and 70. — ($)’"iS90, 53 and 1710. 

(4) 9)1 7 « and 28|. (5) i8f. 5| and 75. (6) 1*02, s*i and 10*3. 

(7) 11*1, 16-38 and 17*76. (8) Es.is^ Es.iy^ and Es.ioo. 

(9) tifV in., 55| yds. and lis.2. 4a. 

(10) 57 mi., 38 mi. and 17 tons 13 cwt. i qr. 

(11) 19I ac., II ac. 2 ro. 20 po. and 79 tons. 

(12) 131. £2. os, io\ii. and *5*. 8^</. 

2 . Find a number whifhrshall have the same ratio to 7 as 27 
has to 3 ; also, a magnitu4<^^to which 39 has the same relation as 3! 
has to 2g. 

3 . Required the tfumber which has to 40, the ratio of 3*75 to 3 ; 
and find a fourth proporiiimal to f, 17 and 1*25. 

4 . Complete the proportion of which the first, second and 
fourth terms are 3S ^^d 3} ; also, that whose first, third and 
fourth terms are *35, 135 and ‘0145. 

5. Find a mean proportional between :— 

{1} 16 and 4. (2) 5 and 125. (3) *057 and *513* 

( 4 ) A an** if* ^S) 3 l an<* i^l* (6) *i and *001. 

6. Find the term not given in each of the following proportions 

(i) 144 *. :: 740 : 37 o. (2I : i| 3f : 2|. (3) | : :: : J^. 

<4) 1*2 : 3*6 ;; ; 3*9. (5) *01 ; 7 : 5775. (6> : *$ *79 ; 12*64. 

7. Find a third proportional to (i) 35 and 40a (a) | and f. 
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8 . The ratio of ^ to i? is 2 : 3 ; of i? to C is 5 : 6 ; and of C 
to is 7 ; 8 ; find the continued ratio of A, B, C and Z>. 

9 . If 3 n;en and ii boys working together, can do 5 times as 
much work per hour as a man and a boy together, compare the work 
of a boy with that of a man. 

10 . ' A buys 15 cows and 130 sheep for a certain sum, and ^ 
buys g cows and 175 sheep, at the same rates as A^ for the same 
sum. Compare the values of a sheep and of a cow. 

11. A cask of 72 gallons consists of ii parts brandy and i part 
water ; bow much water must be added that it may consist of 9 parts 
brandy and i water ? 

1J. 270 sheep and 14 horses cat loi acres of grass in 30 days, 
and 15$ sheep and 21 horses eat 185 acres of grass in 75 days. Com¬ 
pare the amount eaten by a sheep and by a horse in the same time. 

13 . A greyhound pursues a hare and takes 3 leaps for every 
4 leaps of the hare, but 2 leaps of the hound are equal to 3 of the 
hare ; compare the rates of hound and hare. 

14 . Six coins of equal weight, made of gold and silver mixed, 
are melted together an^ re-cast. In one of them the gold and silver 
were in the ratio of 2 ; i ; in two others of 3 : 5, and in the rest 7 : 5. 
In what ratio will the gold and silver be mixed in the new coins ? 

16 . The values of gold and silver are as 14*28 to i, in what 
proportions must these metals be combined, in order that the com¬ 
pound may be twice as valuable as an alloy of two parts of silver 
and one of gold ? 


in. RULE OF THREE. 

180. The object of the Rule of Three is, by means of t/^ree 
quantities given, to determine a Jcurih, which shall be the same 
multiple, part or parts of one of them, that one of the remaining 
quantities is of the other ; and it therefore follows that the operation, 
by which this may be accomplished, depends on the role already 
laid down in Art. 473, that in a proportion if three of the numbers 
or quantities are given the fourth number or quantity can easily 
be found. 

Rule. For the Statement, Of the three quantities proposed, 
put down as the last on the right hand, that which is of the same 
kindy or under the same circumstances as the one required ; and the 
greater or less of this two others in the second place, according as 
the required one ought, from the nature of the case, to be greater or 
less than the last ; and the reqaaining one in the first place. 

For the OperaHon, Reduce, if necessary, the first and second 
terms to the same denomination and the third to the lowest deno¬ 
mination contained in It ; multiply together the second and third 
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terms thus reduced, and the quotient arising from division of the 
product by the first, will be the quantity required, expressed in the 
denomination to which the last term was reduced ; and it may be had 
in other denominations by the proper divisions or multiplications. 

481 . It is sometimes necessary to consider what preparation 
may be required before the rule is applied ; and when the statement 
is made, the first, and the second or third terms may be divided by 
any factor common to them, either before or after the reductions, 
without affecting the result, inasmuch as no alteration is produced 
from multiplication and division by the same number. 

Ex. I. If II mds. of rice cost/Px 41. ya. 8/., what sum must 
be paid for 45 mds. ? 

Here, what is required being money^ the last term of the state¬ 
ment will be /?j.4i ya. 8/., since it is of the same kind and be.ause 
the price of 45 mds. must manifestly be greater than that of 11 mds., 
the second tefm must be 45 mds. and theyfrj/will be ii mds., that 
is, the statement and operation will be as follows :~ 

II mds. : 45 mds. : : i9.r4i. ya. 8^ : the required price, 
or 11 mds. : 45 mds. : : y964/}. : the required price. 

/, the required price 5*^—i«iy24X45)/. 

*• 32580/^. *■ Rs.ibq. iia . A ns. 

Ex. 3. If a person can walk a certain distance in 8 days of 
y hrs. 30 min. each ; in how many days can he do the same, when 
10 hrs. of each are available for the purpose ? 

Since days are required here, and the number of days is necessa¬ 
rily less as the number of hours employed in each is greater^ we 
shall have, 

10 hrs. : y hrs. 30 min. 8 days : reqd. time, 
or 10 hrs. ; yj hrs.(»^^ hrs.) 8 days : reqd. time. 

reqd. tiqie** ^^- - days>-*6 days. Ans. 

482 . The Rule of Three is applicable in two different kinds 
of cases, according to which it is called the Bnle of Three Direct 
or the Rule of Three Inverse ; but the rules for the Statement 
and Operation above given are applicable to both kinds of cases. 

The Rule of Three Direct is that in which requires 
more and less requires less ; or, in other words, in which a greater 
number requires a greater answer, and a less number a less answer. 
The first of the above two examples is an Instance of the Rule Of 
Three Direct : for 45 mds. being greater than 11 mds 1 the price 
of 45 mds. is necessarily greater than that of 11 mds. 

The Rule of Three Inverse is that in which requires 
/ifrx andrequires wpfv ; or, In other words, in which greater 
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number requires a iess answer, and a lets number a greater answer. 
The second of the above Examples is an instance of the Rule of 
Three Inverie ; for to hrs. being greater than 7 hrs. 30 min , it 
is plain that walking 10 hrs. a day will take a less time than walking 
7 hrs. 30 min. daily. 

483 . The following Examples are instances of the Rule of 
Three Direct. 

Ex, /. What will 5 cwt. 2 qrs. 24 ibs. cost, if 18 Ihs. cost 
Rs.t. 15a. ? 

18 H»s. : $ cwt. 2 qrs. 24 fts. :: UsA. 15a. : reqd. cost, 
or 18 tt>s. ; 640 fts. :: Rs.^^ : reqd. cost ; 

the reqd. cost—^r. -^ - ^y^*^ joa. 8A jisis. 


Ex. 2. If 17 mds. 6 sr. can be bought fori?r.i42. 14a. 8/., 
how much can be bought for ^J.373. 5a. 4^. ? 

iPj.142. 14a. : ^r.373. 5a. 4/.:: 17 mds. 6 sr.: the reqd. weight; 

or ;; mds. : the reqd. weight. 


.*• the reqd. weight 


343 X H20X 18 

20X3X 1715 


mds. OB A mds. 


44 mds. 32 sr. 


Et 3. A bankrupt’s > 4 ebts are i?r.5255. 4a. and his assets 
i?r.3753.12a. ; how much can he pay in the rupee ? 

Rs 5255. 4<i. : Re,i .:: Rs 3753. I2a. ; what he can pay per Re- 
-or Rs,^ 2 ^ • Rt‘t. :: Rs.^^^^ : what he can pay per Re. 

,V what he can pay per Re.<" y^y^^-yaB/?^.|as ira. $4^. Ans. 


Ex. 4. A man’s income is ^r.2755, and the income-tax is 3a. 4^. 
in the rupee • what tax does he pay ? 


Re.\ : f?f.2755 :: 3a. 4/). : reqd. tax 

the reqd. tax• 3a. 4^. x 2755 =» ^r.S 73 « AP- Ans. 

Ex. 5. If after paying an income tax of 7<f. in the pound, a 
person has £776 13^. remaining, what is his actual gross income ? 
After paying yd. in the he has left (240-7) or 233^. 

233<f. : £776 I3f. 4<f. :: : reqd. income ; 

j^iiS *• • "9^ income. 

.% the reqd. income— - ^800 . Ans, 

t 3 * 233 —— 

Ex. 6. If I can travel 198 miles by railway for ^r.24. i2«., how 
ar at the same rate of charge ought 1 to be carried for Rs.So. 70. ? 

) ^1.24. 12a. : i?r.8o. 7a :: 198 miles : reqd. distance ; 

or Rs.^ : 198 miles : reqd. distance ; 

the leqd. distance** tnUes» 643 l miles. Ans, 
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Ex. 1^. If 5 cows eat as much as 3 horses, aod that the charge 
per annum for pasturing 5 horses is i?j.2oo ; what will be the cost of 
the annual pasture of 15 cows ? 

Here, 5 cows^s horses ; /. 15 cowsmiq horses. 

5 horses : 9 horses :: i?s.200 : cost required. 


200 X Q 

the reqd. costa* —igj. 360. Arts. 

484 . The following are Examples of the RULE of Three 
INVERSE. 


Ex, 1. In what time will 45 men do a piece of work, which 
.36 men can do in 35 days ? 

45 men : 36 men :: 35 days : reqd. no. of days. 

the reqd. time*- days —28 days. Arts. 

• 45 


Ex, 2. What sum of money must be advanced on loan for 
63 days, as an equivalent for the loan of 107. 12a. for 125 days ? 

63 days : 125 days :: Rs.1107. \2a. : the reqd. sum ; 
or 63 days : 125 days :: : reqd. sum ; 

12c X ^ r 

/. the reqd. sum«*i?j. - i4fl. %p. Arts. 

03 X 4 

Ex. y. What length of carpet 2 ft. 3 in. wide, will be required 
to cover a room which is 27 ft. 6 in. lonfj, and 22 ft. 6 in. wide ? 

2 ft. 3 in. : 22 ft. 6 in. :: 27 ft. 6 in. : the reqd. length ; 
or 27 in. : 270 in :: 330 in. : the reqd. length ; 


330 X 270 

/, the reqd. length —in. «» 3300 in. =*91 yds. 2 ft. Arts. 

Ex. 4. How many yards of cloth at I. 13a. per yaid must 
be given in exchange for 942^ yards of silk at Rs.^. loa. per yard ? 

Re.t. 13a.,: Rsg loa. :: 942^ yds. : reqd. cloth ; 

or •• 7^* • >^*9^ clo^h ; 

/, the reqd. cloth-* yds.-*5005 yds. Arts. 

' Ex. j. If 2000 men have provisions for 95 days, and if after 
15 days 400 men go away, find how long the remaining provisions 
will serve the number left. 

After 15 days there will be provisions left of 2000 men for 
(95 — 15) or 80 day.«, while the number of men will be reduced to 
(2000—400) or 1600 men. 

1600 men : 2000 men :: 80 days ; no. of days reqd. ; 

. # ^ . 2000x80 - 

. . no. of days reqd. — 100. Am. 
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485 . There are certain Examples, in which, at first sight, 
more than three terms appear to be given, but they, in certain cases, 
come under this Rule, as in the following instances. 

Ex. 1. If the \d. loaf weighs 2 lbs. 3 oz. when wheat is at 7J» 

a bushel, what should it weigh when wheat is at 7J. iid. a 
bushel ? 

Here 4//. may be left out of consideration, as being the same 
in both cases 

ys. lid. : ys i^d. :: 2 fts. 3 oz. : rcqd. weight ; 

or gsd. : Ss\d. :: 35 oz. : reqd. weight. 

/. the reqd. weight- oz.-si^ oz.-ilb. 15I oz. Ans, 

2 X 95 

Ex. 2. If the carriage of 5 cwt. 7 lbs. for 84 miles cost Rs.yg.^ 
what will it cost to have 21 cwt. i qr. 14 fts. carried the same distance ? 

Here, 84 miles may be neglected, as it is the same in both cases. 

5 cwt. 7 lbs. : 21 cwt. I qr. 14 ibs. :: Rs.y:) : reqd. cost ; 

or 567 As. : 2394 As. Rs.yg : reqd. cost ; 

the reqd. cost—igj. i - —Es .— Rs. 164. loa. 8A Ans. 

567 3 i—i.i— 

486 . Examples such as the following are easily worked by the 
Rule of Three. 

Ex. I. A person gives away annually J?i.20o In charity, and 
his weekly bills amount to /?j 75 ; what additional daily expenditure 
may he incur with an income of Rs.^g2^ ? (A year—52 weeks.) 

For the annual amount of his weekly bills, we have 

1 wk. : 52 wks. :: Rs.y^ : annual weekly bills ; 
annual weekly bills 75 x 52)—i?j.390O. 

Therefore his charity and weekly bills amount to /?j.(39oo+20o 3 
or Rs./^ioo : and he has ^^.(5925 - 4100) or iffj.1825 left to be expend¬ 
ed in 365 days ; whence, 

365 days ; i day :: i?jr.i825 : additional daily expenses ; 

* 09 C 

addl. daily expenses— Ans. 

Ex. 2. Two trains 210 ft. and 180 ft. in length respectively are 
going in opposite directions, the first at the rate of 23 miles per hour 
and the other, at the rate of 27 miles per hour ; find how long they 
will take to pass each other. 

As the trains are going in opposite directions, they are approach¬ 
ing each other by (24-1-27 ' or 51 miles per hour, and one shall pass- 
the other, when (2io-i-180) or 390 ft. or mile is passed over. 

51 miles : mile :: i hr. : the reqd. time ; 

/, the reqd. time-—sec. Ans. 
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Examples CXLVI. 

1 . Required the price of 450 lbs., at Iis,2. 5a. 8p. per lb. 

2 . A person’s salary is £191 i2s. '6d fot 365 days ; in how 
many days will he have a claim for £31. lor. ? 

3 . Required the price of 4 cwt. i qr. 4 lbs. 8 oz. of sugar, when 
1 lb. costs 7jr. 

4. If an artificer earn J?s. 190. 8a. in 20 days ; in what time will 
he earn J?s.2s8. 2a. ? 

5. If 17 ells. 3 qrs., each ell containing 5 qrs., be bought for 
/^s. 68 . 12a. ; how much must be paid for 18 yards ? 

6. If 1000 sovereigns weigh 21 ft>s. 5 cz. 16 dwts. 6 grs., what 
weight of gold will be contained in 384 sovereigns ? 

7. How much wheat can be purchased for 2a.y at the 

rate of Rs,^. 6a. 4p. per maund ? 

8 . If a farm of 375 bighas be let for Ax.4015. loa. a year, 
what is that for each bigha ? 

9 . If lodgings be let at ias. 6 . 12a. per week, what will the 
demand amount to for 273 days ? 

10 . Required the price of 36 cwt. i qr. of rice, when 2 cwt. 2 qrs. 
10 lbs. cost £4. 75. 9\d. 

11. If a servant’s wages be £y:). os. 8\d. a year, what will be 
his demand for a service of 338 days ? 

12. If a person can walk 3 mi. 6 fur. 25 po. in an hour, in what 
time will he complete a journey of 99 mi. 4 fur. 10 po. ? 

13 . If the carriage of 3 cwt. 2 qrs. 14 Ks. for 51 miles come to 
Rs.9. 3a. 6p ,; what will be the charge for carrying 10 tons 3 cwt., the 
same distance ? 

II. At the rate of iis. 7\d. in the pound, what is the sum paid 
by a bankrupt for a de£t of £2^“^$ lor ? 

15. If 67 mds. 8 sr. cost Rs 746. 10a. 8^., how much can be 
bought for Rs.28s. 13 « 4 ^.? 

\ 16 . If II mds. 8 sr. cost ^^.2240, what :will 4 mds. 11 sr. 8 ch. 
cost at the same rate ? 

17 * If 3 qrs. 7 fibs, of tobacco cost £17, 131. 6</., wbat is the 
value of 5 cwt. i qr. 23 fts. ? 

18. If 17 cwt. 2 qrs. 14 fibs, can be obtained for £8. 13J. 3f^., 
what weight can be obtained for £21. ios. 2id, ? 

19 . The clothing of a regiment of 735 men costs 13987. 
P2a.f what will the clothing of a regiment of 903 men Cost .at the 
same rate ? 
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80 The interest on ^j.2719. 2a. for 77 days is Xs,si. 13a. 
8 p. ; find the interest on the sume sum for 245 days. 

81 . A person m 87 days spends i?r.389. iia., in how many days 
will he spend 1634. 14a. 4p. at the same rate i 

82 . If 15 workmen can do a piece of work in 2$ daySt in what 'w 
time can 2$ men do the same ? 

83 . How much in length, that is 3 ft. 9 in. broad, will be equi¬ 
valent to 37 ft. 9 in. in length, which is 7 ft. 6 in. broad ? 

81 . If 69 yds. of carpet 3 qrs. wide, cover a room 8 yds. 2 qrs. 

3 nls. long ; find the width of the room. 

. 85 - If a person’s annual income be 650 guineas, how much will 
he have saved at the end of the year, after spending ^^to. 13^. <j\d* 
a week ? 

26 . What may a person, having an income of Rsaoooo a year 
spend daily, so as to lay by ^j.4342. 8a. yearly ? 

87 . If I lend a friend Rs 2500 for 6 months, how long ought 
he to lend me ^7^.1875, to requite the kindness ? 

28 . What is the tax upon Rs 3021. 12a. 8/., when /Pr4294. 2a. 
is rated at ^jr.6. 12a. ? 

89 . If the rate levied upon a rental of Rs.y6yj. 8a. amount tO' 
^j.1336. 9a.. how much is it io the rupee ? 

30 . A person buys 136 yds. of cloth for ./?.r.T5oo, and retails it 
at Rs.ig per yard ; what does he gain by the transaction ? 

31 . A person’s daily income is Rs 17 8a., and his quarterly 
expenditure is /fr.i355 ; how much will he have saved at the end of 
9 years ? 

38 . If a gentleman spend lor. every week ; what must 

be his daily income that in 15 years he may lay by £^^22, lor. ? 

(a years*52 weeks.) 

33. How many ducats of 4;. ir|</. ea^h are equal in value to 
55926 rix'doilars of 41. 10^^. each ? 

34 . After payment of an income-tax of 7^. in the a person 
has left £249. tgs. gld, ; find his full income. 

35 . A bankrupt’s debts amount to Rs 5355. 3a. 4^ and his 
assets to i?.r.32i3. 20. How much can be pay in the rupee ? 

86. A certain number of reapers can reap 84 ac. 3 ro. 14 po. 
in 13} hours ; in how many hours can they reap 401 ac. 8 po. ? 

87 . If a person having an income of Rs. 183$ has to pay an 
income-tax of i?r.54. la. 8^., what is the income of a person wha 
pays Rs.y 36 . 4a. ? 

88 . A merchant exchanged 1134 yds. of velvet for 5313 yds. of 
^Ik at R0.1. iia. per yard ; find the vmiue of the velvet per yard. 
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SO- A bankrupt pays 90:. 3f/>. in the rupee ; what win be lost 
on a debt of i?j.273So ? 

40 - A person after paying for the first half of a year an income- 
tax of \\p. in the rupee, and for the second half one of ^\p, in the 
rupee on his income, has -^J.3535. 15a. left ; what was the income on 
which he paid ? 

41 - A merchant paid 187. Ba. for a year’s income-tax ; but 
after the tax has been increased to 7-2 pies in the rupee, he paid 
Rs ; what was his income, and at what rate in the rupee was the 
tax levied at first ? 

43 . A person bought 180 gallons of wine for i?^.i25o ; find the 
quantity of water to be added that he may retail the mixture at "' 
Rs.6. 4a. a gallon. 

43 . If an estate produce ;^i68o a year, and the land-tax be 
payable upi>n this sum at 31. 6 d. in the pound ; what is its clear 
annual value ? 

44 . When a bankrupt’s effects pay three dividends of 4^. 2^^., 
3J. 2i</., and 2^-. 4\d. in the £ ; what do his creditors lose upon 
this entire debt, which is £426$ ? 

45. A person bought 125 yds. of cloth^at the rate of 2 yds. for 
Ks.2. 8a. and 125 yds. at the rate of 3 yds. for Rs.2. 8a. ; whit will he 
gain or lose by selling the 250 yards at the rate of 5 yds. for 7?r.5 ? 

46 . A garrison of 638 men has provisions for 124 days ; how 
Jong will the provisions last if the garrison be reinforced by 418 men 1 

47 . If 1 1 yards of silk cost Rs 5. 7a. 6^., what will be the cost 
of 75I yards ? a;>d how many yards can be got for Rs-SO ? 

48 . If 2| lbs. of tea cost Rs.4. 5a. 8/, how much will 27^, lbs 
of the same quality cost ? 

49 . The price of 0625 lb. of coffee is '458!^., what is the value 
of *075 of a ton ? 

50 . If when thft price of wheat is 55*5^. a quarter, the 6d. loaf 
weighs 3'4375 fts., what is the price of wheat when the loaf weighs 
2*8125 ms. ? 

51 . If 5 lbs. of sugar cost *0703125 of Rs.8f what will *0625 
of the same quality of sugar cost ? 

53. >4 has 3 lbs. i|? oz. of ginger worth loa. 2p, a fb. which he 
exchanges with R foV 3 lbs. 8 oz. of pepper ; what is the value of 
the pepper per lb. ? 

53. If 7 oxen or i t horses can eat the grass of a field in 
. 37 days, in bow many days will 5 oxen and 8 horses eat it ? 

54 . A clock, set on Friday at 8 P.M. loses 2| miu. daily ; what 
the correct time when the clock strikes 8 next Tuesday morning ? 

55. If 1000 men have provisions for 50 days, and if after 
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xo days, 150 men go away, find how long the remaining provisions 
will serve the number left. 

56 . Find .the height of a tower which casts a shadow of 7$ ft. 
6 in. long, when the length of the shadow of a walking stick 3 ft. 
3 in. long is 2 ft. 9 in. 

57. If '7 boys earn as much as 4 men, and 48 men assisted by 

X4 boys earn 8<i., what number of boys assisting 20 men will 

earn Rs.2y2. ^a. in the same time ? 

58 . A besieged town containing 22400 inhabitants has provi¬ 
sions for 3 weeks, how many must be sent away that they may be 
able to hold out 7 weeks 7 

59 . Two watches one of which gains 3 min. while the other 
loses 5 min. a day are set right at 10 o’clock a.m. on Wednesday, the 
26th February, 1868 ; when will there be a difference of 90 minutes ? 

60 . If *42857! of a barrel of beer be worth *72 of £2, lor., 
what is the value of ‘625 of the remainder ? 

61 . If 4 men working 15 hours, 3 men working 12 hours, and 
8 men working 3 hours earn Rs.yi. 8a., what will a man’s wages for 
6 days come to, if . he works 11 hours a day ? 

62 . If tis of 3f of I of of 22 lbs. of sugar cost 5a. 
how much will 1 ton ii cwt. 3 qrs. cost ? 

'V6S. If 4 men or 6 women or 9 boys can perform a piece of 
work in 27^ days, in what time can (i) 5 men and 9 women perform 
It 7 and (ii) 5 men and 8 boys perform it 7 

64 . A clock which .was 1*2 min. fast at a quarter to 11 p.m. on 
Nov. 28, was exactly light at 11-30 p.m. the following day. How 
many minutes was it slow at a quarter to 2 p.m. on Dec. 7 ? 

^ If 17 tnen can do a piece of work in 89 days ; and if after 
working for 33 days, 3 men leave ; in how many days in all will the 
work be done 7 

66. If 13 men, 10 women and 17 boys can complete a piece of 
^ork in 50 days, how long would 7 men, 13 women and 14 boys be 
in doing twice as much work, the parts done by each in the same * 
time being as the numbers 3, 2 and i 7 

67 . If a besieged garrison hAve 4 months’ provisions, at the 
rate of 18 chataks per man per day, how long would they be able to 
hold out, if each man were allowed only 12 chataks per day 7 

68. If the 6 d. loaf weighs 3 chataks when wheat is at Rs.s per 
maund, what ought it to weigh when wheat is at i?j.3 6«. per md. 7 

69 . A hare starts with 25 of her leaps in advance of a hound, 
and takes 4 leaps to the hound’;s 3 ; but 2 of the hound’s leaps are 
equal to 3 of the hare’s ; how'many leaps must the hound take to 
overtake the hare 7 

79. A besieged fortress' has provisions for 3 weeks, at the 
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rate of 14 ch. a day for each man ; at what rate per day must the 
provisions be distributed, so that the place may hold out 5 weeks ? 

^ 71 . A person contracts to make a road 189 miles long In 
15 months. He employs 256 men, but after 3 months finds that he 
has only finished 28 miles. How many men must he now employ to 
finish it within the time required ? 

73. If 7 gallons of brandy cost as much as 9 gallons of rum ; 
and 9 gallons of rum as much as 12 gallons of gin, and the cost of 
3 gallons of these, taken one of each kind, be £2. 2s. 6^., what is 
the value of each per gallon ? 

73 . A servant’s wages are fixed at J?s.23i a year ; he enters 
bis situation on the 12th of July, and leaves on Christmas day in 
the same year ; his master had advanced him /^s.36. 12a., what sum 
ought he to receive on leaving ? 

74 . A mat) takes 55 min. to walk to Barrackpore by the road, 
and 58 min. 40 sec. to return by the fields, walking at the same pace. 
The distance by the road is 3f miles ; what is it by the fields ? 

75 . If 4 uien and 5 boys earn Jds.46. la. 4p. in 7 days, and 

3 men and 8 boys earn Rs.to. ba. in 9 days ;'in what time will 12 men 
and 12 boys earn ^j.388. 8/1. ? ^ 

76 . A piece of gold at /?j. 38. 15a. per oz. is worth iPj.rjoo ; 
what will be the value of a piece of silver of equal weight at 
Rs.2’j. 4a, per lb. ? 

77. A contractor undertook to build a house in 21 days, and 
engaged 15 men to do the work. But after 10 days he found it 
necessary to engage 10 men more, and then he. accomplished the 
work one day too soon. How many days behindhand would he 
have been if he had not engaged the 10 additional men ? 

^ 78 . A ship leaves port with sufficient provisions to last 14 . 
weeks ; 6 of the crew absconded upon setting sail, and the voyage 
lasted 16 weeks, at the end of which time the provisions were just 
exhausted ; find the number of the full crew. 

79 . A fixed rent of ;^ii7o per annum is converted into a 
corn-rent of one-half wheat at the average price of 48J. per quarter ; 
and the other half barley at the average price of 3ar. per quarter ; 
what will be the rent when wheat has advanced to 56^. and barley 
to 32r. per quarter ? 

80 . A railway train travels 27 miles an hour, including stop¬ 
pages, and 30 miles an hour when it does not stop ; in what d^tance 
will it lose 45 minutes by stopping J 

IV. DOUBLE RULE OF THREE. 

187. Double Bole of Tbiee or Compoond Bole of Three 

Is a process in which five quantities are given to find a sbcth, and 

26 
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four the five given quantities form two parts of different kinds, 
and the fifth and the answer required form a third pair of another 
kind, also the quantities of the first and second kind are directly or 
inversely proportional to the given quantity of the third kind. 

488 . This definition of Double Rule of Three may be extended 
to cases where seven quantities are given to find an eighth ; nine to 
find a tenth ; and so on. 

M8. For the sake of convenience, we may divide each question 
in Double Rule of Three into two parts, the supposition and the 
dentand ; the su^osition being the part which expresses the condi* 
tions of the question, and the demand the part which mentions the 
thing demanded or sought. 

Thus, in the question— If i6 horses eat $4 mds. of corn in 
6 days ; how many horses will eat 135 mds. in 8 days ?—we might 
arrange the terms thus : 

Supposition —16 horses, 54 mds. 6 days. 

Demand— reqd. 135 mds. 8 days. 

Here, we see that four of the given quantities form two pairs of 
different ismds^—mounds and days ; and the fifth and the answer 
form a third pair of another kind—Aorses. 

Also the number of horses is inversely proportional to the 
number of days and directly proportional to the number of maunds. 

490 . We will now explain the ordinary method of Solution 
which is by tWO or more Rule of Three statements, and by com* 
pounding them into one final statement ; hence the name Double' 
Rule of Three aqd Compomid Rule of Three. 

Taking the preceding Example, we can divide it into two parts ;— 

First.—If 16 horses eat 54 mds. of corn in 6 days, how many 
horses will eat 135 mds. in the same time ? 

Here, since the time is the same in the two hypotheses, the 
number of horses will depend on, and is dhectly proportional to the 
number of maunds. Hence we have the following statement :— 

(i) 54 mds. : 135 mds. :: 16 horses : no. of horses reqd. 

54 : 135 16 *. (16 x i35)-f>54 or 40 horses. 

Secondly .— If 40 horses eat 135 mds. in 6 days, how many horses 
will eat the same number of maunds in 8 days ? 

Here, ^the number of maunds being the same in the two hypo* 
theses, the number of horses depends on, and is inversely proportional 
to, the number of days ; hence the statement, 

(ii) 8 days : 6 days 40 horses : no. of horses reqd. 

or 8 : 6 :: 40 ; no. of horses reqd. 

Compounding the statements (i) and (ii), we have 
^ 54>!8 : 133x6 :: 16x40 : 4oxno. of horses reqd. 

:: t 6 : no. of horses reqd. 
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This last statement is generally written thus 

^8 * reqd. 

, i6xi3i;x6 

/, no. of horses reqd. ■■——3%— — 30. Ans* 

54 ^ ® « 

491 . From the above considerations, we deduce the following 
Rule 

Rule. F'or the Statement, Write down as the third term that 
quantity which corresponds to the quantity required. Then take the 
first pair of given quantities of the same kind, and with them make 
the Rule of Three statements with reference to the third term only ^ 
do the same with the second pair, and with each succeeding pair 
writing these ratios under one another. 

For the Operation, Reduce the first and second terms in each 
of these statements to the same denomination. Also, reduce the 
common third term to a single denomination if it be not already in 
that state, and then treat the terms as abstract numbers. Multiply 
all the first terms together for a final first term, and all the secona 
terms together for a final second term, and retain the former third 
term. In this final statement multiply the second and third terms 
ether and divide the product by the firsU The quotient will be 
the answer to the question in the denomination to which the third 
term was reduced. 


Ex. I, If 5 men earn iPjr.iSy. 8a. in 12 weeks, how much will 
16 men earn in 20 weeks ? 

5 men : 16 men \ r,^ /More men, more earning ; 

12 wks. : 20 wks. I 8a.: rcqd.|^^^^ . 

5x12 : 16 X 20 :: : Es. reqd. 

, „ , 16x20x375 _ - 

no. of Es. reqd.oB-— as/?j. iooo. A ns. 

^ . 5X 12x2 — 

493 . Every question In Double Rule of Three may be solved 
by the Unitary Met^d :— 

Taking the preceding Example, we proceed thus :— 

Since 5 men in 12 weeks earn 

5 men in 1 week earn ii’.r.i87| x'^, 

I man in ’ 1 week earns x ^ x 

/, I man in 20 weeks earns Es.^l^ ^ If ^ i* 

/, 16 men in 20 weeks earn x fg x y 1 000. Ans. 

Ex. 2. If 3 tons 16 cwt. can be carried 25 miles for i?j,i 18. 12a., 
what weight can be carried 52 miles for i?j.59. 9a. 4^. ? 

.^r.118. i2a.«iPx.ii8f ;/?J.59. 9a. 4 ^.=^j. 59 /i; 3 tons ibcwtasyficwt. 


52 mi. : 25 mi. V 
.*• weight reqd. 


76 cwt. : wt. reqd.*^ 

76x2 5 x715 X4 
52x475x12 


More miles, less weight ; 
more money, more weight. 

cwt. Ans. 
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Ex. 3. If a penny loaf weigh 6 oz. when wheat is 6^. a 
bushel, what should be the weight of a shilling loaf when wheat is 
a bushel ? 


id. : i2if. 

8 iJ. : 


j.«B6 oz. 


weight reqd. 


j More price of loaf^ more weight; 
\more price of wheat, less weight. 


. I j 6x12x11x4 - j, 

/. weight reqd.—- - oz.«48 oz.— 3 lbs. Arts. 

^ 33 

Ex. 4.. If 144 men in 5 days of 11 hours each can dig a trench 
132 yds. long, $ ft. wide and 2 ft. deep, in how many days of 9 hours 
each can 56 men dig a trench 210 yds. long, 8 ft. wide and 3 ft. deep ? 


56 men : 144 men.*^ 
9 hrs. : II hrs. 
132 yds. : 210 yds. 

5 ft. ; 8 ft. 

2 ft. : 3 ft. 


( More men, less days ; 
more hours, less days ; 
more length, more days; 
more breadth, more da.ys; 
more depth, more days. 


. . , 5x144x11x210x8x9 . . 

days Am. 

Ex. J. A garrison of 4500 men is supplied with provisions for 
15 months at the rate^ of 13 chataks per day per man ; how many 
must leave, that the sanie provisions may supply those that remain 
27 months at 10 chataks per day per man ? 

27 mo. : IS mo. \ ^ 

ibch. :i3ch. j-4500 men : m 

. _J . 4500x15x13 

,, men reqd. — —■—— ’ 

* 27 X10 


read months, less men 

^ '\more chataks, less men. 


'3250. 


.% the no. of men that must leave—4500 —3250—12^. Ans. 

Ex. 6. If 48 cannon firing 4 rounds in 7 minutes kill 540 men 
in i^ hours, how many cannon firing 8 rounds in 9 minutes will kill 
840 men in 40 minutes ? 


rounds : 4 rounds. ^ 


7 mm. 
540 men 
ihf. 


• • 


: 9 min. 

: 840 men, 
: if hrs. 


/More rounds, hSS ^ 

— afi J TObre iuterval, more g 

—40 cannon : cann. reQU.K * ■ c 

^ ^ I more men, more g 

V.more hours, less u 


, 48x4x9x840x3x3 - - 

cannon reqd.——— - —“—108, Ans. 
^ 8x7x540x2x2 —— 


Szamples CXLVII. 

>^ 1 . If 6 men can mow 48 bighas in 4 days, how long will it take 
10 men to mow 120 bighas, at the same rate ? 

8. If 67 maunds carried 87 miles cost Rs.2A,2, 14a., what will 
73 maunds carried 93 miles cost ? 

, 8 . If 939 men consume 364 maunds of wheat in 7 months, how 

many will consume 1404 maunds In 13I months ? 
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0^ 4.' If a tradesman with a capital of 10000 gains Rs.goo In 
7 months, how long will he be in gaining jRs.202. 8a. with a capital 
of /?r.3i5o ? 

5. If 37 tons carried 57 miles cost Rs^Zy. 14a. ; what weight 
can be carried 83 miles for Rs.217. 14a. ? 

6< If 29 mds. 16 sr. be carried 40 miles for i?!.;. 13a. 4^., how 
far ought 9 mds. 32 sr. to be carried for Rs,B. 70. ? 

If a regiment of 1878 soldiers consume 245 mds. 28 sr. of 
wheat in 336 days, how many maunds will an army of 22356 men 
consume in 112 days ? 

8 . If the penny loaf weigh 6 oz. when wheat is at Rs.2. 12a. 
per maund, what should be the price of a loaf weighing 4} ibs. when 
wheat is at Rs,^. 2a. per maund ? 

9 . If the carriage of 5 cwt. i qr. 12 &s. for 39 miles be £2. 8s. 
6d., what must be paid for the carriage of 7 cwt. 16 lbs. for 48^ miles ? 

>10. If tfie wages of 3 men be 150 for 20 days, bow many 
men will earn Rs.isy. 8a. in 9 days at the same rate ? 

^ 11 . If a quantity of provisions will serve a besieged garrison 

of 1500 men for 12 weeks at the rate of 20 oz. a day for each man, 
how many men would the same provisions maintain for 20 weeks 
at the rate of 8 oz. a day for each man ? 

-la. If 5 men can reap a rectangular field whose length is 
800 feet and breadth 700 feet in 3I days of 14 hours each, in how 
many days of 12 hours each can 7 men reap a field 1800 feet long 
andofio feet broad ? 

^* 13 . If 21 horses and 217 sheep can be kept 10 days for 
^^.564. 2a. 8p.t what sum will keep 9 horses and 60 sheep for 27 days, 
supposing that 3 horses eat as much as 50 sheep ? 

14 . If the 4<f. loaf weigh i fib. 9^ oz. when wheat is at gs. 3^. 
per bushel, how much bread can be got for 5r. 7\d. when wheat is at 
761. per quarter ? 

^5. If 30 caqnon firing 4 rounds in 5 min. kill 640 men ipptn 
hour, how many men would be killed in an hour and a halfoy 
lo cannon firing at the rate of 3 rounds in 4 min. ? 

16 . If 60 guns firing 5 rounds in 6 min. kill 350 men in 1^ hrs. 
how many guns firing 7 rounds in 9 min. will kill 980 men in 25 min* 
at the same rate ? 

17. If 5 horses require as much corn as 8 ponies, and 1 $ quar* 
ters of corn last 12 pontes for 64 days, how long may 25 horses be 
kept for ;^4i. sr, when com is 22f. a quarter ? 

18 . If 20 men could perform a piece of work in 12 days, Whd 
the number of men who would perform another work three times 
as gr<^t in one-fifth of the time. 

19 . If 9 men can reap 15 ac. i to. 28 po. in 5 days of io| hours 
each, how many men will reap 401 ac. 8 po. in 7 days of 11} hrs. each ? 



4o6 


MATRICULATION ARITHMETIC. 


20 . If when copper is at £y. 14J. ^\d. per cwt. I can get 3 cwt. 
2 qrs. 14 lbs. of brass for £2^, qs» 3|</., bow much brass shall 1 get 
for ;^153. I7 j. ^d. when copper is at P®*" cwt. ? 

31 . A person is able to perform a journey of 142*2 miles in 
4^ days when the day is 10*164 hours long ; how many days will he 

in travelling 505*6 miles when the days are 8*4 hours long ? 

32 . If the td. loaf weigh 4*35 fibs, when wheat is at 575.f. per 
bushel, what ought to be paid for 49*3 fibs, of bread when wheat is 
at 9*21. per bushel ? 

23 . ' If 240 men working 10 hours a day can dig a trench 
300 yds. long, 3} ft. deep and 2I ft. wide in 6 days ; in how many 
days would 80 men, working 9 hours a day, dig a trench 500 yds. 
long, 3 ft. wide and 2^ ft. deep ? 

2 ft. If 30 men, 6 women and 5 boys can dig a trench 120 yds. 
long, 5 wide and 2 deep in 16 days of 10 hours each in how many 
days of 8 hours each will 34 men, 8 women and 4 boys dig a trench 
144 yds. long, 6 wide and 4 deep ; supposing that 5 women can do 
the work of 3 men, and 2 boys that of 1 man ? 

25 . Two cogged wheels, of which one has 15 cogs and the 
other 28, work in each other. If the first turn 16 times in 7| seconds, 
how often will the other xnm in 21 seconds ? 

26 . Two gangs of 6 and 9 men arc set to reap two fields of 35 
and 45 bighas respftCiively. The first gang works 7 hours in the day, 
and the latter 8 hours. If the first gang complete their work in 12 
days, in how many days will the second complete theirs ? 

27 . If 10 compositors, in 16 days of 14 hrs. each, can compose 
20 sheets of 24 pages in each sheet, 50 lines in a page, and 40 letters 
on the average in a line; in how many days of 7 hours each can 
20 compositors compose a volume, to be printed in the same letter, 
containing 40 sheets, 16 pages in a sheet, 60 lines in a page and 
50 letters in a line f 

4 R 8 - A piece of work is to be done in 36 days ; 15 men %ork 
at it 15 hours a day, but after 24 days only { of it is done ; if 3 more 
men are put on, how many hours a day must all woik to finish it in 
the given time ? 

If 1000 men, besieged in a fort and supplied with provi¬ 
sions for 5 weeks at the rate of 10 oz. a day for each man, be 
reinforced by 500 men, to what daily amount must the provisions 
be reduced for each man if it be desired to make the original 
supply last for 8 weeks ? 

wO. If 7 women earn as much as 4 men, and 48 men assisted 
by ^ women earn 121 guineas in 17 days, what number of women 
assisting 20 men will earn £21. 6d» in one-third of the tim#? 

31 . Two sets of men perform the same amount of work. Each 
man in the first set is stronger than each one in the second in the 
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iratio of 7 to 6 : the first set works 6 days a week for 10 weeks, and 
the second set, 5 days a week for 7 weeks. If there are 9 men in the 
first set, how many are there in the second ? 

33 . If 48 pioneers in 5 days of I2| hours each can dig a trench 
13975 yards long, 4'5 yds. wide and 2-5 yds. deep, how many hours 
per day must 90 pioneers work during 42 days in order to dig a 
trench 1636*6875 yds. long, 4*875 yds. wide and 3*2 yds. deep ? 

38 . If the rent of 77 bi. 10 kat. 4 ch. of land be ^j.1572 . 
for I year 20 days, of how much land will the rent be Rs.12^^ for 
44 days ? 

Si. If the rent of a farm of 53 ac. 1 ro. 6 po. be /fi-.iooS. laa.; 
what would be the rent of another farm containing 17 ac. 3 ro. 2 po., 
if 6 acres of the latter be worth 7 acres of the former ? 

35 . If the wages of 25 men amount to Rs.y^t. loa. Sp. in 16 
dap, how many men must work 24 days to receive . 1035, the 
daily wages of 'the latter being one-half of those of the former ? 

36 . The cost of paving a yard with tiles 9 in. square is Rs.iSi. 
8a'. ; what would have been the cost had the tiles been 9 in. long and 
6 in. broad, their price being to that of the former as 5 : 8, and the 
cost of labour being ^ and iV of the price of each tile in the former 
and the latter case respectively ? 

37. If 17 men by working 8 hours a day made an excavation 
121 ft. 6 in. long, 25 ft. 6 in. broad and 24 ft. deep in 54 days, how 
many hours daily must 18 men work during 51 days in order that 
they may make an excavation whose length and breadth are i ft. 6 in. 
less and depth i ft. 6 in. greater than the preceding one, supposing 
that 9 men of the latter do as much as 10 men of the former ? 

38 . A contract is to be finished in 200 days and 50 men are 
put on to work at once ; at the end of Iths of this time, it is found 
that only ^th of the work is done. What extra number of men will 
be required to complete the contract in the given time ; the last 
employed men to work I2 hours per day, whilst the first 50 men work, 
until the contract is.finished, only lo hours per day f 

39. If 38 men working 6 hours a day can do a piece of work 
in 12 days, find in what time 57 men working 8 hrs. a day can do a 
piece of work twice as great, supposing 2 men of the first set to do as 
much work in i hour, as 3 men of the second set can do in hours. 

40 . A contractor agrees to execute a certain piece of work in 
a certain time. He employs 55 men who work 9 hrs. daily. When 
fths of the time expired, he finds that only |ths of the work is 
done. How many men must he employ during the remaining part 
of the time, working 11 hrs. daily, In order that he may fulfil his 
contract ? 

41 . If 5 pumps, each having a length of stroke of 3 feet, work¬ 
ing 15 hours a day for 5 days, empty the water out of a mine ; what 
must be the length of stroke of each of 15 pumps which, working 10 
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hours a day for 12 days, would empty the same mine, the strokes of 
•toe former set of pumps being performed 4 times as fast as those of 
the latter ? 

42 . If 10 men reap 4 acres of corn in 4 days, working 10 
hours a day, how many men would be required to reap 21 acres in 
12 days, working 12 hours a day, supposing that a reaper who works 
10 hours a day does g'^th part more work in an hour than one who 
works 12 hours a day ? 

43 . If 20 men can perform a piece of work in 12 days, how 
many men will perform a piece of work half as large again in a fifth 
part of the time, if they work the same number of hours per day, 
supposing that 2 of the second set can do as much work in an hour 
as 3 of the first set ? 

44 . If it require 4199 bricks, each 9 in. long, 4 in. wide and 
3 in. thick to build a certain wall; how many will be wanted to build 
a wall of double the length, half the height, and half the thickness, 
each brick being 9| in. long, 4| in. wide and 3^ in. thick ? 

46 . A town is garrisoned with 10000 troops and has provisions 
sufficient for that number for 6 months, allowing a ration of 3J ttis. 
daily to each man. How many must be sent away so that by giving 
I H>. less to each man, the provisions may last for 8 months ? 

46 . A boat is propelled by 8 oars which take 10 strokes per 
minute, and it goes at the rate of 9 miles an hour. Find the rate 
of a boat propelled ,by 6 oars which take 8 strokes per minute, when 
5 strokes of each man in the latter boat are equivalent to 6 strokes 
of each man in the former. 

47. If a person drink 5 dozen bottles of wine in 3 months when 
the wine is /?j.2 a bottle, how many bottles of wine may he drink 
in 3 months, without increasing -the expense, when the price is 
Rs,2. 8a. a bottle ? 

48 . If a wall yds. long, 10 ft. high and 22^ in. thick, be 
built by 27 men in 31]: days of ii hours each..; in how many days 
of 12 hours each could 60 men build a wall 12 ft. high and 2^ ft. 
thick round a park 4^^ miles in circumference ? 

49 . If it cost/?.r. 118. 2a. to supply a family of 12 persons for 
5 weeks, when rice is at Rs.7. 8a. per raaund, how much will it cost 
to supply a family of 18 persons for 7 weeks, when rice is at Rs.io^ 
per maund ? 

50 . If a family of 9 people in Calcutta spend 16380 in a 
year, what must be the expenses of a family of 8 people to live in 
Jessore in the same style for 7 months, the prices there being 4 of 
what they are in Calcutta ? 

51 . A farmer engages 30 'men and 45 women to cut down his 
crop in 20 days of labours each; but after 12 days' reaping, be 
wishes the- remainder of the crop to be cut down in 4 days of 10- 
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hours each ; how many additional men must he employ, supposing 
2 men to do as much work as 3 women ? 

52 . If 81. id. worth of bread be consumed in 7 days, by a 
family consisting of 6 adults and 5 children,' when the price of the 
quartern loaf is 7|^.; how many adults, along with 3 children, will 
consume I2J. 9^. worth of bread in 15 days, when the price of the 
quartern loaf is S\d. ; supposing that 3 children consume as much 
per day^ as 2 adults ? 

53 . If is sufficient to maintain 8 coolies for a fortnight, 
when rice is 2\ seers for 6 a. ; how much will be required to maintain 
6 coolies for 25 days, when rice is 2 roaunds for Rs. 7 ? 

54 . If 5 steam engines of ; horse-power in 3 weeks (when em¬ 
ployed 3 days in the week and 10 hours a day) raise through a certain 
altitude, 25 three-bushel sacks of wheat, weighing 60 lbs. a bushel; in 
what time will 9 engines of 8 horse-power (when employed 5 days in 
the week and 9 hours a day) raise through 15 times the former 
altitude, 75 three-bushel sacks of wheat, weighing 63 tbs. a bushel ? 

55 . A canal, which was i4]i miles long, 21 yds. wide and 19^ ft. 
deep, was dug by isoo men in 8 months. What was the depth of 
another canal, which was dug by 1500 qjen in a year, it being 
17^ miles long and 72 ft. wide, remembering that the time employed 
for completing a mile cf the second canal, with a given number of 
men, was (owing to greater difficulties in cutting the rock) to the 
time employed over a mile of the first as 13 : 8 ? 


V. THE RULE OF PROPORTION. 

493. As has been observed in The Rule Of Three of which 
this is only another name, we h 4 ve here three quantities either simple 
or compound given, to find a fourth which shall complete the propor¬ 
tion ; and this is a fourth-proportional to the three quantities proposed. 

494 . Assuming as an Axioms that effects have the same 
relation or ratio to each other as the caxtBes which produce them 
under the same circumstances, it is evident that in any two causes of 
the same kind we shall have the following proportion :— 

First Came : Second Cause :: First Effect: Second Effect; 
and then, what was said in Articles 472 and 473 will enable us to 
find any one term if the three others be supposed to be given. 

496 . To avoid the trouble of writing the name of the required 
term or quantity at length, we shall always denote it by the simple 
symbol x which must be treated in the same way as any other 
number ; and it may occupy any place in the proportion either by 
itself or as a factor either integral or fractional with given numbers, 
as in the following Examples. 

Bx, t. If 5 men can mow 12 acres of grass in a certain time : 
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how many acres will i6 men be able to mow in the same or an equal 
time ? 

Here, I men 1 second Causes ; 

Id men j 

** 1 second - Ejects ; 

<3r cLCiCS y ^ 

whence, we have the following proportion - 
5 men : i6 men :: I2 ac. :;r ac. ; 

and therefore by the Articles just referred to, we find 

5 x;rsa!i 6 xi 2 *=i 92 ; 

whence JT-*’I* ac =» ^8 ac. i ro. 24 po. Ans. 

Ex. 2. If 8 oz. of bread be sold for (id. when wheat is at 15 a 
load ; what should be the price of wheat when 12 oz. are sold for e^d. ? 

If the price of a load of wheat be regulated by, so as to be 
proportional to, the price of an ounce of bread, since, 

. in |he former case the price of i Q7..^\d.^\d.^ 
and in the latter the price of i m.^P^d.^\d,., 
we must have the following proportion. 

Id, ', id. :: £15 : £x ; 

whence a;H8(|x 15) 13J. 4^.. which is the reqd. price. 

These Examples, the causes in which are simple terms being 
dependent upon only one magnitude, are instances of what is called 
Direct Proportion, because the effect is greater or less in the same 
proportion as the cause is greater or less. 

Ex, j. If 10 men can perform* a piece of work in 12 days ; 
how many days will it take 8 men to do the same ? 

Here, the causes will evidently be to each other as 10x12 to 
S x;r ; and the effects are the samet and may therefore be represented 
by I, or any other symbol ; 

whence, lox 12 : 8x^ :: i : i ; 

therefore 8 x.zra> 10 X12■■ 120, and x—i20-t-8«w ig days. Ans. 

Ex, 4. How much in length, that is 3 ft. 9 in. broad, will be 
equal to what is 37 ft. 9 in. long and 7 ft. 6 in. broad ? 

Here, the first causes45 in. x x in. ; the second cause>*90 in. x 
453 in.; and the effects are to be equal : 

therefore 45XJf : 90x453 :: i ; i ; whence 45X^»90X4S3, 
and .ras (90x453)+45«« 906 in. —7£ft6Jn. Ans, 

In these two Examples, the entire causes are compound quantities 
d epending upon two subordinate causes ; and because the effect 
is the same^ each subordinate cause is less or greater according as 
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ihe other is ^eaier or less^ constituting what is called Invem 
Proportion. 

Ex. jr. If a person can perform a journey of loo miles in 
12 days of 8 hours each ; how far will he be able to travel in 15 days 
of 9 hours each ? 

Here, 12x8 and 15x9 are the causes, and the distances 
travelled 100 and x are the effects ; whence 

12 X 8 : 15x9 :: 100 : x ; 

, 15x9x100 ... ^ 

and - - 140I miles. Am. 

12 x8 —® 

Ex. 6. If 60 maunds of corn feed 6 horses for 50 days ; in 
how many days will 15 horses consume 75 maunds ? 

The causes are 6 X 50 and i5x;r, and the effects are 60 and 
75 maunds ; tljerefore 

6x 50 : 15 x;r :: 60 ; 75, or 2X 10 : :: 4 : 5 ; 

, 2x10x5 , - 

whence, x» — - — 25 days. A ns. 

In the former of these Examples, the distance travelled are in 
the compound ratio of the numbers of day'j*and their lengths ; and 
in the latter, the numbers of maunds have the same ratio as that 
which is compounded of the numbers of horses and days. 

Ex, 7. If 25 labourers can dig a trench 220 yards long, 3 ft. 
4 in. wide and 2 ft. 6 in. deep, in 32 days of 9 hours each ; how many 
would it require to dig a trench half a mile long, 2 ft. 4 in. deep and 
3 ft. 6 in. wide, in 36 days of 8 hours each ? 

First cause —25 x 32 x 9’! being the products of the subordinate 

Second cause = .rx 36x8/ causes; 

First effect ■» 220 x V ^ 1 quantities being reduced 

Second effect^ 880 x { x | J to fractions of i yard. 

Hence, we have*the following proportion :— 

25x32x9 :arx36x8 :: 200x^5”xf ; 88ox|x| ; 

or, 25 \x 1 X 10 X 5 14x7 X 7 ; 

whence, ar—^ ^ ^ ? -.oS labourers. Ans. 

These Examples, the causes and effects being simple and corn* 
pound quantities consisting of their respective subordinate partial 
causes and effects, are instances of Componiid Proportion in its 
fullest meaning. 

Ex. 8. If 10 excavators can dig 12 loads of earth in 16 hours, 
whilst 12 others can dig 12 loads in 15 hours ; find the time in which 
they will jointly dig 108 loads. 

Since, the ratio lox 16 : 12 x 15 is equal to the [ratio 12:9, 
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it follows that the iodividuals of the two sets do not work at the' 
same rate; but the rate of one of the first set being reiA'esented by 

—»fhat of one of the second set will be equal to^—^ 


lox 


I2X 15 




whence, {lox 12 x the required timeaa 108 ; 

or (|+t'< of the req^uired timeosioS hours ; 
that is, the required time—of 108 hrs.csjp hrs. Ans. 

496 . In practice, when the partial causes and effects consist 
of compound quantities, it Is most convenient to express them by 
vulgar fractions or decimals ; and when the entire causes and effects 
are compound quantities, to proceed as in Sections 111. and iv. (all 
the Examples of which are instances of this Rule) shortening the 
operation as much as possible by means of Article 474. 


Examples CXLYIII. 

1. If when malt costs 63^. a quarter the price of a quart of ale 
be 4\el,j what should Its price be when malt is at66j. 6ti. per quarter ? 

2 . If a person can perform a journey in 24 days of io| hours 
each ; what time will it take him to do the same when the days are 
I2| hours long ? 

3. If the expenses of 7 persons for 3 months amount to f?J-735 ; 
what will be the expenditure of 10 persons for 12 months at the 
same rate ? 

4 . If 10 horses consume 7 mds. 20 sr. of oats in 7 days ; in 
what time will 28 horses consume 30 maunds at the same rate ? 

5. If 10 men reap 20 acres of corn in 4 days : how many men 
can reap 70 acres in 10 days, at the same rate of labour ? 

6 . If 7 lbs. of sugar be sold for 4r. 8^. when the cost of a 

cwt. is £s- 8^. ; what should be the cost of a cwt. when 11 fts. is 

sold for 7s. lid. ? 

7. If the 4a. loaf weighs i Ib. ii oz. 12 drs. when wheat is 
at Rs.$. 12a, per maund, what ought the 6a. loaf to weigh when 
wheat is at Rs.2* loa. per maund ? 

8 . If 21 maunds be carried 40 miles for Rs.$. 13a. 4 p., how 
far ought 7 maunds to be carried for Rs.S. 7a. 4p. ? 

0. If 6664 men consume 357 maunds of wheat in 57 days, 
how many maunds of wheat will 1596 men consume in 119 days ? 

10. If the carriage of 13 cwt. 2 qrs. 19 lbs. for 35 miles come 
to Rs. 4^. 12a. ; what must be paid for the carriage of 41 cwt. i lb. 
for 49 miles ? 

11. If 12 men can perform a piece of work in 20 days ; 
required the number of men who could perform another piece of 
work four times as great in a fifth part of the time. 



THE RULE OF PROPORTION. 


413 


12 . If with a capital of JP^.ioooo, a tradesman gain Rs»ioqo, 
in 7 monthsi in what time will he gain i?j.6o5, with a capital of 
iPj.3850 ? 

13 . If the 4</. loaf weighs 3*35 lbs. when wheat is 475s. a 
bushel, what ought to be the price of wheat per bushel, when 47*5 lbs. 
of bread cost 13*3/. ? 

14 . If 7 men can build a wall 245 yds. long, 8 ft. high and 
18 in. thick, in 35 days of 12 hours each ; what length of wall, 10 ft. 
high and 27 in. thick, could 12 men build in 43 days of 10 hours each ? 

15 . If 27 men can do a piece of work in 14 days, working 
10 hrs. a day ; how many hours a day must 24 boys work, in order 
to complete the same in 45 days, the work of a boy being half that 
of a man ? 

16 . If 4 artillery men can fire a gun 48 times and 5 men 
52 times in an hour ; how much more time will be required for firing 
21216 shots from 26 guns, when there are 4 men to a gun than when 
there are 5 men r 

17. If 10 cannon which fire 3 rounds in 5 minutes, kill 270 men 

in hours ; how many cannon which fire 5 rounds in 6 minutes, will 
kill 500 men in i hour, at the same rate ? •• » 

18 . if 120 men in 3 days of 12 hours each, can dig a trench 
30 yds. long, 2 ft. broad and 4 ft. deep ; how many men would be 
required to dig a trench 50 yds. long, 6 ft. deep and i| yds. broad In 

9 days of 15 hours each ? 

19 . If 6 men can reap 15 acres in 3 days of 14 hrs. each and 

10 boys can reap loif acres in 5 days of 9 hours each, find the ratio 
of the work of a man to that of a boy ; and determine what number 
of acres 4 men and 7 boys together reap in a day. 

20 . If beer which is brewed with 3 bushels of malt to the 
barrel cost is. 3d per gallon, when malt is at 62s. Sd the quarter ; 
how much will beer cost per gallon, which is brewed with 5 bushels 
of malt to the barrel, when a quarter of malt costs 501. ? 

2 L. A town is garrisoned with 50000 troops and has provisions 
sufficient for that number for 3!^ months, allowing a ration of 2fbs. 
daily to each roan ; how many must be sent away so that by giving 
an additional ^ ft. to each man the provisions may last 14 months ? 

23 . A wall 700 yds. long was to be built in 29 days. At the 
end of II days 18 men bad built 220 yds. of it ;how many additional 
men was it then necessary to engage to work at the same rate, in 
order that the wall might be completed in the given time ? 

23 . If 6 horses eat 3 tons of hay in 15 days, how long will it 
take 18 sheep to eat 5 acres of grass, the voracity of 2 horses being 
equal to that of 7 sheep ; and one acre producing 3 tons of grass, 
each ton being as satisfying as i| tons of hay ? 
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24 . If 5 men, 4 women, and 7 boys can complete a piece of 
work in 60 days, how long will 9 men, 15 women and 18 boys take to 
complete a piece of work 5 times as great ; the parts done by each 
man, woman, and boy respectively, in the same time, being as the 
numbers 3, 2, i ? 

25. If 4 men and 2 boys can paper a room 23 ft. long, 19 broad 
and 16 high, with paper 2 ft. 8 in. wide, in 7 days, working 12 hours 
a day ; in how many days of 9 hours each can 4 men and 4 boys 
paper 3 rooms, each 32 ft. long, 27 broad and 15 high, with paper 
3 ft. broad ; a boy’s working being 25 per cent, of a man’s ? 


CHAPTER XII. 
Miscellaneous Propositions. 

497. Percentage. The term per centum or per cent 

means for a hundred. 

If a man has 75 sheep and if 3 of them are lost, we say that 
4 per cent, of the man’s sheep are lost; meaning thereby that if the 
man had possessed 100 sheep, 4 would have been lost according to 
this rate of loss. The 4 is called the rate per cent. 

The symbol % or p. c. is used as an abbreviation for the words 
per cent. 

498 . It is not usual to calculate gain, loss, increase, decrease, 
&c., at so much per unit, but at so much per cent, or per 100 
units, whatever the unit may be. When, however, the rate per unit 
or, more briefly, the rate is known, it is obvious that the rate per 
cent, is found by multiplying the rate per unit by 100. It is worth 

noting that 5 per cent.«»i^5 of the whole, ^\ per cent.as of the 

whole, 8 per cent.=T§n whole, whatever may be the whole 

or whatever may be the equal units constituting the whole ; and so on 
with other percentages. 

Ex. I. Find how much per cent. 15 is of 96, i.e.t find what 
number bears the same ratio to 100, that 15 bears to 96. 

96 : 100 :: 15 : rate per cent. ; 

. 100x15 , j, 

, , rate per cent. *•— 

Ex. 2. What rate per cent, does the fraction denote ? 

Rate per cent.sss^x too«» V «°23|. Ans. 

Ex. 3. The number of boys in a school Increases In a certain 
peritm from 125 to 180 ; what is the increase per cent. % 
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On 125 the increase is (180-125) or 55 ; 
/, 125 : 100 :: 55 : increase per cent. ; 


increase per cent.ss 


55 X100 


125 


44. A ns. 


Ex. 4. The population of a town increased 8 per cent, from 
1875 to 1885, and its population in the latter year was 9720 ; find its 
population m 1875. 

Every 100 men in 1875 increased to 108 men in 1885 1 

/. 108 : 9720 :: 100 : pop. in 1875 ; 

, e> 100x9720 . 

,, pop. in 1875a* ~ -a* 9000 . Ans. 

Ex. 5. Of the gross profits of a Railway Company in a certain 
year 41 per cent, are spent to pay the working expenses, 56 per cent, 
are paid to the shareholders, and the remainder 150000 is reserved. 
Find the total profits. 

100 ■* (41 + 56) or 3 per cent, is reserved ; 

Rs."^ : i?j.i5oooo :: ^j.ioo : total profits • 
total profits" Rs. 5oooooo» Ans. 


Ex. 6. A. house depreciates in value each year at the rate of 
10 per cent, of its value at the beginning of the year, and its value 
at the end of 3 years is /?!■. 14580. What was its original value ? 

At the end of each year the value of the house is or of 
what it was at the beginning of the year ; 

A its value at the end of ist year—^*^ of its original value, 

its value at the end of 2nd year")^^ of of its original value, and 
its value at the end of 3rd year«5®iy of of of its original value 

“iWo original valiir. 

of its original value=si?j.i458o ; 

/. its original value=/?j.— Ans. 

729 — 

Ezamples CXLIX. 

1. What fractions are denoted by the following rates per cent. ? 


(I) 

124. (2) 15. (3) 

i- 

(4) 76I. (5) *30- 

(6) i6f. 


2. Find the values of 

• 



(I) 

6 per cent, of 360. 

(2) 

7| p, c. of Rs.240, 


(3) 

18% of 325 mds. 

(4) 

4 % of/?j.i367S. 


(5) 

75% of 250 bi. 10 kat. 

(6) 

9| p. c. of 1800 yds. 


<7) 

624% of Rs.720. loa. 

(8) 

50 per cent, of 4 hrs. 25 roln. 13 sec. 
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3 . What percentage is 

(I) 7 of 24J ? (2) 37 of 75 ? (3) 23 of 256 ? 

(4) 43f of 165 f (5) iSsi of 732175 ? (6) '57 men of 600 men ? 

(7) i?j.782*8 of iPj.76o ? (8) 90*848 of 801 *6 ? 

(9) £34’ of £607. js. ij^d, ? 

A. What rates per cent, do the following fractions denote ? 

(I) §. ( 2 ) ( 3 ) 4§. ( 4 ; Jh (5) 3i ( 6 ) SA. 

5. The population of a city increased from 15635 to 18762 in 
five years ; what was the rate per cent, of the increase ? 

6. The population of a village decreased in a certain time from 
1916 to 1437 ; find the rate per cent, of decrease. 

7. The population of York in 1861 was 40433, £nd it increased 
8*32 per cent, between 1861 and 1871 ; find the population in 1871. 

& The population of a city decreased 33*1 x per cent, between 
1861 and 1871. j in 1861 it was 113387 ; find what it was in 1871. 

9 . The population of a certain country increased 5 per cent, 
from 1875 to 1885, and its population in the latter year was 40841010 ; 
find its population in 1875. 

10 . The population of a town increased 35 per cent, between 
1851 and 1861, and 19 per cent, between 1861 and 1871 ; the popula¬ 
tion in 1871 was 93177, find the population in 1851. 

11 . A farmer gave 100 bighas of land to each of his sons. 
After three years the eldest lost 50 per cent., and the second increased 
as much ; what per cent, was the eldest son’s land now of that of the 
second ? 

12 . A man took from a bank 7 ?j. 393 , which was 13)’^ per cent, 
of what he had deposited ; how much then remained ? 

13 . A man spends ^ of his money, and then 5 per cent, of 
what remains ; what percentage of his money has he left ? 

lA. Of what number is 57 men, 9I per cent. ? 

15 . A regiment which lost in an eng^agement 3i| per cent, of 
its men, had 440 men left; how many had it at first ? 

16 . The population of a rcertain village is 4059, which Is i2| 
per cent, more than it was 5 years ago ; what was it then ? 

17. A High School has 4 classes. There are 20 per cent, of the 
whole number in the first class, 26 per cent, in the second, 29 per 
cent, in the third, and the remaining 150 are in the fourth class. 
Find the number of boys in each class.. 

Archimedes discovered that the crown made for king 
Hiero consisted of gold and silver in the ratio of 2 : x ; how much 
per cent was gold and how much per cent, silver ? 
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19 . A bought goods to the value of Rs.^^S 7 - them 

to j(? at a gain of 15 per cent, on his outlay, and sold them to 
Cat a loss of 15 percent, on his outlay ; how much did C give 
for them ? 

20 . A man’s capital increased 20 per cent every year ; at the 
end of 4 years it was .^.r.5184 ; what was his capital at first ? 

'^ 21 . A house depreciates in value each year at the rate of 
10 per cent, of its value at the beginning of the year, and its value 
at the end of 3 years is ^^.^.10935 ; find its original value. 

1^- 22 . After spending 50 per cent, of his income and then 20 per 
cent, of the remainder, a man has .^i^.600 left ; find his income. 

23. A person lays out i?5.48oo and Rs.^600 respectively in two 
different speculations ; in the first he loses 10 per cent, and in the 
second he gains 15 per cent. Find his gain or loss per cent, on the 
sum investedt 

^ 24 . A person loses in his first year 10 per cent, of his capital, 
but in the next year he gains 20 per cent, of what he had at the 
end of the first year, and his capital is now Rs.1440 more than it was 
at first ; find his original capital. 

Hh 25 . 90 per cent, of the boys of a schotfl psss in spelling, and 85 
percent, in arithmetic, 150 pass in both subjects and no boy fails 
in both. How many boys are there in the school i 


499. Average. The Average or mean value of two or 
more numbers is found by adding the numbers together and dividing 
the sum by the number of those given numbers. 

Hence, the sum of a number of given numbers is their average 
value multiplied by the number of them. 

Ex. J. Find the average of 14, 26, 9, 18, 13, 24, 27 and 39. 

Here, the sum of the numbers » 170 ; and as the number of the 
given numbers is 8, we get the average as 1704-8 or 2i‘2|;. Am. 

Ex. 2. The average age of a school of 750 boys is 15*4 years ; 
50 boys cleave, thereby diminishing the average age of the school to 
I5'3 j find the average age of those %vho leave. 

The sum of the ages of the 750 boys =»750 5 < * 5*4 or 11550 years. 

The sum of the ages of the remaining (750—50) or 700 boys 
700 X 15*3 or 10710 years. 

the sum of the ages of the 50 boys who leave is (x 1550 
—10710) or 840 years. 

/, the average age reqd.» (840-*-50) or i6‘8 years. Am, 


27 
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Examples CL. 

1. Find the average value of the following numbers :— 

(i) I3i IS» 74i 23, 6 and 31. (2) i6oo, 276, 974» o, 236, 845 and 1239. 
( 3 ) of* * 2 i» »4 iO, 28| and 19 (4) 5 063,7 00285,12,87396 and S'69352. 

( 5 ) I 5 li 36f, J 7 i, o, lof, 74 h 28I and 33. 

(6) 12’48, 21, 775i *o 34 t 3‘J25, o, 24*5 and 12*35. 

2 . At a competitive examination there were 7 candidates of the 
age of 19,12 of 18,4 of 22,9 of 20, and 15 of 17. Find the average m- 

3 . On Sunday I spent no money, on Monday Jis.4S. 14a , on 
Tuesday jRs.$i, 12a. 8/., on Wednesday Rs.46. 14a. 6^., on Thursday 
^j^.52 8a., on Friday 32. 15a. 6^, on Saturday Jis.26. 4a. ; find 
my average daily expenditure during the week. 

4 . The weights of a boat’s crew are respectively 9 st. 5 !bs., 
10 St., 10 St. 5 Es., II St. I n>., 12 st.i II St. 6 fts., II St. 4 n>s , and 
lost. 7 its. ; what is the average weight of the crew? If the 
average weight of the crew be diminished by 2 hbs., when the weight 
of the coxswain is included, find the weight of the coxswain. 

5. The populationr of five parishes being 1236, 452, 364,^516 
and 3430 respectively, find what the population of a sixth parish 
must be in order that the average population of the six may 
be 1256 ’*5. 

6. The populations of three towns in the year 1881 were 
21326, 42324, and 6700 ; and in the year 1891 it was found that the 
first two had increased 12 and 10 per cent, respectively, and the last 
had decreased 18 per cent. ; find the average population of the 
three towns in the year 1891. 

7 . In a school, 17 children average 6 years ; 26, 7\ years ; 
35, 9l years ; 20, 10 years ; and 8, 12I years. Find the average age 
of alt the children. 

8. The average age of 27 men is 57 years ; that of the first 
eleven is 53 years, and that of the last eight 59^ years. Find the 
average age of the rest. 

9. The average of 21. results is 61, that of the first eight being 
64, and of the next eleven 59. Required the average of the last two. 

10. The average age of a school of 200 boys is 14*75 years ; 
what will be the average age, if 10 new boys come whose average 
age is 12*3 years ? 

11 . The average weight of 8 men is increased by 2lfo$, when 
one of them who weighs 12 stones is replaced by a fresh man ; what 
is the weight of the new man ? 

19 , The average temperature for Monday, Tuesday and 
Wednesday was 53* ; the average for Monday, Wednesday and 
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Thursday was 56*, that for Thursday being 60* j what was the 
temperature on Tuesday ? 

13 . The average salary of At B and C is RSt^o per month. 
That of Bt C and D is /?j.5o per month, and- salary is Rs,6o. 
What is the salary of ^ ? 

14 . The average of 25 results is 18 ; that of the first 12 being 
14, and that of th»last 12 being 17. Find the 13th result. 

15 . In a class there are 40 boys, and their average age is 
i.5 years. One boy, however, aged 18, leaves the school, and another 
joins, and then the average age of the class is 14'875. Find the age 
of the new boy. 

16 . The average of ten results was 17I ; that of the first three 
was 16^, and of the next four i6l ; the eighth was 3 less than the 
ninth, and 4 less than the tenth. What was the last result ? 


500. Profit and Loss. All questions which relate to gain 
or loss in mercantile transactions fall under the head of Profit and 
Loss. 

We have already given the student sorfie idea of Gain or Loss 
(See Art. i8i). Under the nead of we estimate a 

profit or a loss not absolutely, but' in relation to the cost price. 
Men of business adopt 100 as a standard OOSt price, and reduce 
the gain or loss on a parti<-ular cost price to the corresponding gain 
or loss on 100 ; that is, to a gain or loss of so much per cent. 

Again, when the cost price is represented by 100, the selling 
price is represented by 100+gain per cent., or 100-loss per cent, 
according as a gain or loss has been made. 

501 . But althouiih questions in Profit and Loss can always be 
solved by the Rule of Three, yet it is often useful to remember that 
since a gain of 18 per cent, means a gam of 18 on 100, where 100 
represents the cost price, it i^ a gain of of the cost price. And in 
like manner a loss of 12 per cent, means a loss of ^'^^0 of the cost price. 

Ex. /. A house, bought for ;^425o, is sold at a profit of 12 per 
cent. ; how much was gained, and for what was the house sold ? 

Here, the selling price of £100 goods is ^(100+12) or £112. 
£ioo : ;^425o :: £112 ; selling price ; 

selling price«jgii2X42’S»£4 760. 1 . 

Hence gain—;^(476o-425Q)«£5ro. j 

Ex. 2. Goods w'ere sold for /?i.2i6, at a loss of 10 per cent \ 
what did they cost ? 

Here, the selling price of /?j.ioo goods is f?j.(ioo- 10) or 
Rs.^ ; ^j.2i6 :: JPj.iOo ; cost price ; 

/. cost price »» ^j. 100 x W « jgj.240. Ans. 
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Ex. 3. A watch which costs J?j.4o was sold for ^j.49 ; find the 
gain per cent. 

Here, gain on Rs.^o is /?j.(49—40) or Rs.^. 

/, Rs.di,o : /?j.ioo :: ^J.9 : gain per cent. ; 
gain per cent. = V x/?j.9=/?-f-2^. Ans. 

Ex. 4. I buy a horse for i?5.i20, what do 1 sell it at, to lose io%? 

Here, the selling price of Rs.\oo goods is 7 ?j.(ioo—10) or Rs.fyi. 
^j.ioo : Rs.120 :: Rs.go : selling price ; 
selling price»=H N/?J.90a=/?J 108. Ans. 

Ex. 3. If I gain 5 per cent, by selling an article for Rs.6. 9a., 
how much shall 1 gain or lose per cent, by selling it for Rs.b ? 

Here, the selling price of 7 ?j.ioo goods is /?j.(ioo+ 5) or /?j.io5. 

,% ^5.105 : Rs.h^^ :: Rs.ioo : cost price ; 

/, cost price 

Hence, loss on every Rs.b} is 6)=^<r.i. 

i?5.6i : i?5.ioo :: Re.^ : loss per cent. ; 

/. the loss per cent. ^^Rs.a. Ans. 

4x25 —2. 

Ex. 6. A merchant buys 4000 mds. of rice, one-fifth of which 

he sells at a gain of 5 p. c., one-fourth at a gain of 10 p. c., one-half 

at a gain of 12 p. c., and the remainder at a gain of 16 p. c. If he 

had sold the whole at a gain of up. c., he would have made Rs.jiZ 

more. What was the cost of the rice per maund ? 

I of 4000 mds.aSoo mds. ; ^ of 4000 mds.»1000 mds., 

I of 4000 mds. ■■ 2000 mds. ; remainder■■200 mds. 

Gain on 800 mds. at mds. at cost price ; and so on. 

total actual gain«x^c 800 mds.-h,\Po of 1000 mds.-h^{,^ of 
2000 mds. + iV\y 200 mds. 

=5:40 mds.4'ioomds.+24o mds.+ 32 mds. 

■•412 mds. at cost price. 

If the whole be sold at a gain of 11%, the gain would be of 
4000 mds. at cost price ••440 mds. at cost price. 

/, difference of the twogains>s(44o-4i2)or 28mds. at^(?j/price. 
cost price of 28 mds.ssi?j‘.728 5 
cost price of i md.«*i?4.728+28»i?j.26. Ans. 


Bxamples CLI. 

1 . If goods are bought at i?j.22. 14a. Zp. per cwt. and sold at 
8 p. per cwt., what Is the gain per cent. ? 
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'2. A piano is bought for 4a. ; what must it be sold for 

that a gain of 4 per cent, may be made ? 

3 . If 1 pay 122. 8a. for 84 lbs. of tea, what price per 

must 1 sell it at to gain 15 per cent. ? 

^ 4 . Ahorse was bought for 8a. and sold at a loss of 

12 per cent. ; at what price was he sold ? 

5 . Cloth is sold for 6s. i\d. per yard at a loss of 12| per cent. ; 
And the prime cost. 

^6. By selling an article for 14a. a person gains 16 per 

cent. ; find the cost of the article. 

By selling a horse for Rs.722. 8a., I lose 15 per cent. ; find 
the cost price of the horse. 

8. By selling an article for 3^. gd. a person loses 5 per cent. ; 
at what price, must he sell it to gain 4I per cent. ? 

V 9. If by selling wine at 8a. per gallon 1 lose 10 per cent.* 
at what price must I sell it to gain 15 per cent. ? 

V 10 . The cost of a 38 gallon cask of wine was /?.r.25o, and 8 
gallons are lost by leakage ; at what price per gallon must the 
remainder be sold to realize I'o per cent, on the outlay ? 

11. If si per cent, be gained by selling butter at Jis.S2. 12a., 
per cwt., how much per cent, will be gained by selling it at 10a. per 

12 . By selling a horse for i?j.ii68. 8a. a person lost 5 per cent. ; 
what would have been his gain or loss per cent, had he sold him for 
ft. 13 22. 4a. ? 

13 . If a tradesman gains 4r. 10^^ on an article which he seiils < 
for i6.f. 3^., what is his gain per cent. ? 

14 . A contractor bought 250 sheep and sold them for ft.5322. 
14a. dp. at a gain of i6§ per cent. ; what was the cost price of each 
sheep ? 

15 . If by sellnig an article for ft.2. 12a., I gain f of my outlay, 
what should 1 gain per cent, by selling it for ft.3. 4a. ? 

16 . A stationer sold quills at 1 ijr. a thousand, clearing | of 
the money ,* what would he clear per cent, by selling them at 13J. 6d. 
a thousand i 

17. By selling goods for ft.800, I lost of their cost; for 
what should I have sold them to gain 9^0 of their cost ? 

18 . A person, having bought goods for ft.400, sells half of 
them at a gain of 5 per cent.; for how much must he sell the remain* 
der so as to gain 20 per cent, on the whole ? 

19 . 1 bought 100 articles for ft.4 9a. 4^., and sold them so as 
to gain I of the selling price ; find the selling price and the gain 
per cent. 
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20 . A draper bought 3672 yards of linen at jRe.i. ga. 4p, per 
yard. He sells | of it at Re.i. 12a. per yard, and ^ cf the remainder 
at Re.i. 15a. 4p. ; at what price per yard must he sell the rest to gain 
on the whole I2| per cent. ? 

21 . A tradesman’s prices are 20 per cent, above cost price ; 
if he allows a customer i2| per cent, on his bill, what profit per cent, 
does he make ? 

23 . A merchant sells to a retailer at 40 per cent, profit; but 
the latter failing, the former receives only 4a, in the rupee ; find his 
gain or loss per cent. 

23 . By selling tea at lis.2. 10a. 8/. per tb, a grocer clears J of 
his outlay ; if he raises the price to in. what does he cle^ir 
per cent. ? 

2 i. Bought eggs at loa. per score ; how many may be sold for 
Re.i. 2 a. so as to gain 12^ per cent. ? 

25 . If a trader uses a light weight of 13! fts. instead of a stone, 
how much per cent, does he gain fraudulently ? 

26 . A person sold 55 yards of silk for Rs.2S7. thereby 

gaining the cost of i3f yards ; find the prime cost and the gain 
per cent. 

27 . A person sold 20 horses for /^j.iyjo thereby losing the 
cost of 6 horses; find the prime cost of the hoi ses and the loss 
per cent. 

2a If oranges are bought at 20 for a half-rupee, how many 
should be sold for Rs.J4 to gain 40 per cent. ? 

29 . A grocer buys 1 cwt. of tea at 4J. 2d. per lb. and mixes it 
with tea at 2s. iid. per lb. ; how much of the latter must he add to 
the former that by selling the mixture at 31. 8^. per lb. he may gain 
20 per cent, on his outlay ? 

30 . A person sold 72 yards of cloth for 87, his profit being 
the cost of ir52 yards ; how much did he gain per cent. ? 

31 . A grocer buys coffee at the rate of i?j.85 per cwt. and 
chicory at .ffj.25 per cwt. and mixes them in the proportion of 5 parts 
chicory to 7 parts coffee ; at what rate per lb. must he tseil the mixture 
so as to gain i6| per cent, on his olitlay ? 

32 . A watch is bought for 25 guineas ; at what price must it be 
sold to secure a clear profit of 30 per cent, after allowing a discount 
of 2^ per cent, to the purchaser ? 

' 33 . How much tea at Re.i. 5a. 4p. per lb. must be mixed with 

4 cwt. 47 lbs. at Re.i. 6a. per lb., so th<tt by selling the mixture at 
Re.i. 8a. per lb., lo per cent, may be gained ? 

34 . i?r.6i. 4a. was spent in buying apples at 7a. 4/. a 
score. When they came to be sold part of them were worthless 
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but the rest) on being sold at a profit of 30 per cent.) realized Rs.6Z. 
4a, ; how many scores were there of worthless ones ? 

35 . A merchant buys 1260 mds. of rice, one-fifth of which he 
sells at a gain of 5 per cent.) one-third at a gain of 8 per cent, and 
the remainder at a gain of 12 per cent. ; if he ha^sold the whole 
at a gain of 10 per cent, he would have obtained Rs.2B. 14a. more ; 
what was the prime cost per maund ? 

36 . A merchant buys 3150 yards of cloth. He sells J of it 
at a gain of 6 per cent) | at a gain of 8 per cent., ^ at a gain of 12 
per cent, and the remainder at a loss of 3 per cent. Had he sold 
the whole at a Rain of 5 per cent, he would have received Rs.120. 

12a. more than he did ; what was the prime cost of 1 yard 7 

37. A grocer had 150 lbs. of tea, of which he sold 50 lbs. at 
Rs.4. 8a. per lb., and found that he was thereby gaining 7| per cent. 
At what rate must he sell the remaining 100 fils, so as to clear 
10 per cent, upon the whole ? 

38 . An article when sold at a profit of ‘j\ per cent, yields 
2S. id. more than when it is sold at a loss of 12^ per cent. ; find its 
prime cost. 

39 . If 3 per cent, more be gained by selling a horse for Xs.8^2. 
8 a. than by selling him for /?x.8io, what waS the original cost ? 

40 . An article when sold at a profit of 5 per cent, yields 12a. 
mure than when sold at a loss of 5 per cent. ; find its prime cost. 

41 . A person by selling an article, which costs /?r.i40 per cwt. at 
Re.i. 6a. tp. per ft., makes 5 per cent, more profit than he would do if 
he sold the whole for ^J.557. loa. tp. ; what was the quantity sold ? 

43 . A person sells an article at 5 per cent, profit ; if he had 
bought it at 5 per cent, less, and sold it for 8 a. less, he would have 
gained lo per cent. ; what was the cost price of the article ? 

43. An article passes successively through the hands of three 
dealers, each of .whom in selling adds as his profit 10 per cent, of 
the price at which he bought it; if the third dealer sells the article 
for ks.^^2. 12a , what did the first dealer pay for it ? 

44 . The cost of freight and insurance on a certain quantity 
of goods was 15 per cent.) and that of duty 10 per cent on the 
original outlay : the goods were sold at a loss of 5 per cent., but if 
they had brought Rs.^o more there would have been a gain of i per 
cent. ; find how much they cost. 

45 . A man sells a horse, at a loss, for 40 guineas ; had he 
sold it for 50 guineas his gain would have been f of his former loss ; 
find the cost price. 

46 . A man having bought a quantity of goods for i?.r. 1500, 
sells I at a loss of 4 per cent. ; by what increase per cent most he 
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raise the selling price that by selling the remainder at the increased 
rate be may gain 4 per cent, on the whole transaction i 


502 . Division into Proportional Farts. A given quantity 
is said to be divided into Proportional Parts, when it is divided 
Into parts which have the same ratio to each other that certain given 
numbers have. 

503 . To divide a given quantity into parts which shall be pro^ 
portional to certain given numbers. 

Rule, (i) Divide the given quantity by the sum of the given 
numbers expressing the ratios of the parts ; multiply the quotient by 
each of these numbers, and the products will give the parts required. 
(Rule of Unitary Uethod). 

(ii) The sum of the given parts : any one of them :: the 
given quantity to be divided : the corresponding part of it. (Rule 
of Proportion). 

This proportion must be repeated for each of the parts, or 
at all events for all but the last parr, which may be found either 
by this proportion or by subtracting the sum of the values of the 
other parts from the given quantity to be divided. 

Ex. 7, Divide Rs.Zyj among B and C, so that their shares 
may be as 5, 9 and 13 respectively. 

( 1 ) Here 5+9 + i3“27 ; Rs.Zn-^2T^Rs.zi> 
i 4 ’s share"/?j.31 X 5as/?j.i55,'l 
Es share * 31 x 9 -• >?j.279, V Ans. 

and Cs share**i?f.3i x J 

(ii) Here 5+ 9+13*27. 

27 : 5 /fj.837 ; A’s share ; J*. A*s share*155.'! 

27 : 9 Rs.8$7 : B's share ; /, B's sharesRs.27g. j- Ans. 

27 : 13 :: Rs.8s7 : share ; /, Cs share*=/?j.403.J 

ory Cs shares»i?7.837-i?j.(i55+27g)"i?j.403. 

504 . If the given numbers are fractions we may follow the 
same method ; but it will be more convenient to find integral 
numbers proportional to the given fractions, by multiplying each 
fraction by the l. C. m. of their denominators. 

Ex. 2. Divide nuts among three persons Ay B and C, so 

that their shares may be to each other in the ratio of | and 

(i) Here, § + |+iV“HS ; 3925+HJ“3 ooo- 

*•, ., 4 ’s share "3000 xf" 2000, i 

. 5 ’s share"3000XI" 1125, j- Ans. 
and Cs share » 3000 x * 800. J 
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(il) The L. c. M. of 3, 8 and 15 is 120 • multiply each fraction 
by this ; then the shares are in the ratios 80 : 45 : 32. 

Now, 80+45 + 32 = 157 ; and 3925-5-157 ■825. 

/. share»25 X 800-2000 ; share>• 25 X45 = 1125 ; 

and C’s share=2 5 x 32 ■» 800. 

£x. j. Divide /?j.io5o among C and I? so that A*s share : 

/?’s share 2 : 3, i?’s : C’s :: 4 : 5, and Cs : Z>’s :: 6 : 7. 

A‘s share : B’s=2 : 3 — 16 : 24, 

B’s share : C's«o4 : 5 = 24 : 30, 

C’s share : /?’ses6 : 7»*30 : 35, ' 

A*s : B’s : C’s : Z?’s = i6 : 24 : 30 : 35. 

But 16+24 + 30+35=105, and ^^.1050-1-105a3.ffj.10 ; 

,% A’s share««iPj.iox i6=»i?j.i6o ; B’s share = /?j.ioX243aJ?f.240 
Cs share — y^j.iox 3o=/?j.3oo ; D’s sharesa/?j.iox 35«yi’j.35o. J 


£x. 4. Divide 75 ?j. 288. 12a. among B and C, so that B’s 
share may be half as much again A*s, and C’s share one-third as 
much again as both A’s and ^’s. 

B’s share = | of A’s share, and ^’s i&hare + .6’s share*»f of 

A’s share, and C’s share = | of | of A’s share = of A’s share ; 

A’s share : B’s : C’s = i : ^ = 6 : 9 : 20. 

But 6+9 + 20*35 ; and /?j. 288. i2a.-5-35=»i?J.8. 4a. 

y^’s share*.ffj 8. 4rt. X 6*^j.49. 8^., 1 
^*s share=^j 8. 4a. x 9=i?j.74. 4<a., V Ans. 

and C*s share=.^j.8. 4a. x 20=/?j. 165. J 

Ex. J. Gunpowder is composed of nitre, charcoal and sulphur 
in |he proportion of 33, 7 and 5. How many lbs, of sulphur are 
there in 180 lbs. of powder ? 

33 + 7+5*4? ; also 180 lbs.+-45 = 4 lbs. 

quantity of sulphur=4 lbs. x 5 = 20 fcs. Ans. 

Ex. 6. A debt of Bs.28. 14a. is paid in rupees, 8-anna pieces, 
and 2-anna pieces. How many coins of each kind were there if 
the numbers were proportional respectively to 3, 2, i ? 

The values of the three groups of coins (rupee?, 8-anna pieces, 
and 2-anna pieces) with iwo-anna as unit, are as 3x8:2x411x1 
or 24 : 8 : I. 

Now 24+8+1 ■■33 ; and also 7 ?j. 28. 14a.•*•33* 14a. 

Hence the groups of coins are worth 14a. X 24, 14a. X 8, and 
14a. X 1 or 336a., 112a., and 141:1. respectively. 

there are 336-*-i6 or 21 rupees, 112-5-8 or 14 eight-anna 
piece”, and i4’+2 or 7 two-anna pieces. Ans, 
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Ex. y. 600 coins consist of guineas, half-sovereigns and half- 
crowns ; the values of the guineas, the half-sovereigns and half- 
crowns are as 14 : 8 : 3 ; And the number of guineas. 

Suppose the values to be all expressed in shillings. 

The numbers of guineas, half sovereigns and half-crowns are as 
i4-i-2i : 8-«-10 : or as | : f : f. 

Now | + ji+t=f ; and 6oo-r-|»r225. 

/, the number of guineas = g x 225^* 150. Am. 

Examples CLIl. 

1 . Divide 

(]) 1008 into three parts proportional to 2, 3, 4. 

(2) /fj.25000 into parts proportional to 2, 3, 7, 8. 

(3) /?j. 8470O ... ... ... i, 1, Z> 

(4) ;^Io64 ... ... ... 2, 2|. 

(5) 694 bi. 13 kat. 12 ch. ... ... 13, 17, 20. 

(6) jRs.yi. loa. Sp. ... ... 10, 2^, i, 

(7) 360 lbs. ... ... 3*3. 7, *5- 

(8) £593- 8j. 6if. ... ... 2 3, 3*4§, 5*^29. 

2 . The proportions used in making English gunpowder are 
saltpetre 75 parts, sulphur 10 parts, charcoal 15 parts How many 
seers of each material is required to manufacture ii mds. 8 sr. of 
gunpowder i 

3. In the alloy of which brass cannon are made, there are 
II parts of tin to loo of copper. Calculate the weight of tin in a 
piece weighing 33 mds. 12 sr. 

4 . Gunpowder is composed of nitre 33 parts, charcoal 7 parts 
and sulphur 5 parts. How many pounds of powder can be made 
with 30 lbs. of sulphur, and how much nitre is required? 

5 . In England, gunpowder is made of 75 IparLs of nitre, 10 of 
sulphur and 15 of charcoal; in France 77 parts of nitre, 9 of sulphur 
and 14 of charcoal. If 14 miunds of each be mixed, what weight 
of nitre, sulphur and charcoal will there be in the compound ? 

6. Divide Rs.26 between 5 men, 7 women and 14 boys, so 
that each woman may have f of each man’s share, and each boy f of 
each woman’s share. 

7 . Divide 19089 among B and C, so that A's shar^ ; 
.ff’s=s3 : 5, and B's : Cs** 10 : ii. 

B. ;£i63ois divided among A% B and C\ A*s share: B's 
share is as } : and Bs : C‘s as | | ; find the share of each. 

0 . Divide 14787. 8:>. among A^ B^ C and Z 7 . so that ^’s 
share : B‘s*»3 : 8, Bs : ; 9, and C’s ; jD’s-»i5 •' 4* 
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10. A certain sum is divided among B and C, so that A 
gets three times as much as and B three times as much as C ; B’s 
share is Bs.ioo ; what is the sum divided ? 

11 . An examiner wishes to mark three questions in the propor¬ 
tion of the numbers 2, 3‘2} 4^8. The sum of the marks Is to be 150. 
How must he distribute them ? 

12 . Divide Bs.^go among A, B and C, so that as often as 
receives B may receive and as often as B receives C 
may receive Rs.f). 

13 . 6270 persons meet together, of whom the number of 
women : number of men :: 1 : 8, boys : women :: 2 : 9 and girls : 
boys ”3 : 10. Find how many were there of each description. 

14 . A mixed metai consists of 87 parts silver and 13 parts 
copper ; what is the value of 29 lbs. 2 oz. Troy of this mixture, when 
pure silver is at^j. bp> per oz. Troy, and copper at is. per ft. Avoir. 

15. Of 2180 mds., AH share : ^’s share :: 2 : 3, .ff's ; Cs ::4 : 
7, and ( 7 s : DH :: 5 : 11 ; find the share of each. 

16 . A person has ;^t2. 4^. in half-crowns, fiorlns, and shillings’ 
and the number of coins of each kind are respectively as the numbers 
7, 5 and 3. Find the number of coins of each kind. 

17 . A purse contains ;^42. 8.r. made up of pence, shillings, 
half-crowns, and sovereigns ; the half-crowns, pence, sovereigns and 
shillings are as the numbers 1,2, 3 and 8 respectively ; find how many 
of each coin are in the purse. 

18 . 310 coins consist of sovereign*^, half sovereigns and fiorins, 
whose values are as 5 : 3 : 2. Find the number of each. 

19 . Divide Rs.g$io among A, B, Cand /?, so that of AH share 
may be equal to f of BH, and | of di’s may be equal to 7 of Cs and 
* of CH may be equal to 1 of BH. 

20 378 coins consist of rupees, half-rupees and quarter-rupees, 

whose values are as 13 : ii : 7. Find the number of each. 


505 . When two or more men are partners in a common 
concern, they each contribute a certain sum of money called the 
Capital, to carry on business. 

Fellowship or Partnership is a method by which gains or 
losses are distributed among partners in any mercantile transaction, 
in proportion to the capital which each has contributed. 

506. Fellowship is either Simple or Compound. 

In Simple Fellowships the sums of money put in by the several 
partners continue in the business for the same time ; In Co^npound 
Fellowships for different periods of time. 
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507 . Simple FellowsMp. In Simple Fellowship, the gain 
or lo&s arising at the end of any given time is divided among the 
partners in proportion to the capital subscribed by each of them. 

F.x. A, JB and C from a partnership ;A subscribes 175^1 
B Rs.21oo and C Bs.26so. At the end of 9 months they dissolve, 
and share the profits amounting to Jis.422. 8a. ; what will be the 
share of each ? 

Here, we have to divide i?f.422^ in the proportion of ^j.1750, 
Bs.iioOj and jRs.26so ; or in the proportion of the numbers 35,42,53* 

Now, 35+42+53*130 ; and y?j.422^+ 

/, A*s share • Bs. V x 3 5 ■■ /?j. 113. 12a. ;; t 

£’s share * Bs. V x 42 * Bs. 136. 8a. ; j- A ns. 

and Cs share ■■ Bs. V x 5 3* Rs. 172. 4a. J 

508 . Compound Fellowship. In Compound Fellowship 
the gain or loss is divided among the partners not only in proportion 
to the capital subscribed by each, but also to the time for which it 
has been subscribed. Hence, we obtain the following Rule :— 

Rule. Reduce all the times into the same denomination, and 
multiply each man’s stock by the time of its continuance, and then 
state thus :— 

The sum of all the products : each particular product :: the 
whole quantity to be divided : the corresponding share. 

Ex. J. A., B and Care partners ; A puts in Rs.^000 for 7 months, 
B Rs.(xxio for 8 months, and C Rs.<pOQ for 9 months. The profit is 
Bs.4100 \ what is the share of each ? 

5000x7*^^.35000 ; /?j.6ooox8*/?j.48ooo ; 

^j.9000 X 9 * Bs.Biooo. 

Also Bs.$^ooo + BS.4B000+ /?j.8 1000=A’j. 164000. 

Bs,i64CXx> : Aj.35000 /?i'.4ioo : A’s share*Aj. 875 ; I 

A.r.164000 : Aj.48000 :: Bs.4100 : S*s share=/?j. i20oj; YAns. 

Rs.164000 ; Bs.81000 :: Bs.4100 : Cs share*A;. 2025. J 

Ex. 2. There were at a feast 20 men, 30 women, and 15 servants ; 
for every loa. that a man paid, a woman paid 6a. and a servant 2a. ; 
the bill amounted to Ar.410 ; how much did each man, woman, and 
servant pay ? 

10a. X 20*200a. ; 6a. X 30* i8oa. ; and 2a. X l 5 * 3 oa. 

Also 20oa. +18oa. + 30a. ■> 4 loa. 

.*• 410a. : 200a. :: Aj.410 : 20 men's share*/?.r.200 ; 

410a. : i8oa. :: Bs.410 : 30 women’s share*A.f. 180 } 

410a. ; 30a. :: Bs.410 : 15 servants’ share* Aj.30. 

/, a man pays Rs.io ; a woman Rs.6 ; and a servant Bs,2, Am, 
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Ex. j. A and B begin to trade in partnership. A puts in £^00 
at first, and j^soo at the end of 2 months ; B puts in £yx) at first 
and ;£6oo at the end of 3 months. The profit at the end of the year 
is ;^47o. How should this be divided ? 

A's equivalent capital=;^4oox i2+;^5oox io=;^98oo ; 

B^S .=:;£300X I2+;£6oOX 9=S;^9000. 

Also ;^98 oo+;^90oo=;£^i88oo. 

.% ;{;i88oo : ;C98 oo :: ;^470 : A’s share ; /, A's share = ^245 - 

;^i88oo : £9000 :: £470 : B’s share ; B’s share«i;£225/ 

Examples CLIII. 

1 . Three partners put into business the sums of Bs.400f 

and Bs.soo, and at the end of a certain time they gained Es.6oo ; 
find the share of each. 

2 . Thiee persons forming a joint stock of 7 ?j. 45 ooo, gain by 
trading Bs 15000 ; and of this their shares are /?j.75oo, ^j.5000 and 
/?j.2500 ; find the portion of stock contributed by each. 

3 . Three partners A^ B and C invest*/?j.2ooo, /?j.35oo, and 
7 ?j. 4750 for 6, 3 and 2 months respectively ; how should a profit of 
RS.4QOO be divided among them 1 

4 . If A contribute /?j.6ooo for 5 months, B i?j.5ooo for 6 
months, C Rs.4000 for 7^ months and D Rs.2^qo for 12 months, in 
the formation of a joint stock ; divide a profit of /?j.476o equitably 
among them. 

5 . .<4 is a working, B a sleeping partner in a bookseller's 
business. Their capital amounts to ^6400; of which 2400 belongs 
to A^ the rest to B. Their profits, at the end of the first year, 
amounted to ;^i6oo. A receives 10 per cent, of the profits for 
managing the business. How ought the remaining part of the profits 
to be divided } 

6. Two traders A and B form a partnership for a year ; A 
contributes /?j-.5ooo, and at the end of 4 months he adds Rs.^ooo ; 
B contributes ^j.8000 but at the end of 9 months withdraws 2 500. 
At the end of the year a profit of i?.f.46oo is to be divided ; how 
much should each partner get ? 

7. A and B enter into partnership for three years : A contri¬ 
butes Rs.$ooOi at the end of the first year he adds another Rs.$ooo^ 
and at the end of the second year .^r.4500 ] B contributes J?j.8ooo, 
at the end of the first year and a half he adds /?j.5ooo, and si.x 
months before the partnership concludes he withdraws i?i.35oo. 
Eight months, after the commencement of the partnership Cis 
admitted with J?.r. 10000, which he leaves in till the end ; how should 
a profit of i?j.4oi35, 8<2. be divided among the partners ? 
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8- At B and C rent a field for710: puts in 12 oxen 
for 4 months, B 1$ oxen for 3 months, and C 20 oxen for 6 months. 
How much of the rent should each pay ? 

9 . B and C are partners ; A^s money has been in the 
business 3 months, and he claims of the gain ; money^ has 
been in the business 9 months and Chas had ;^756 in the business 
4 months, and he claims half the gain : how much money did A and 
B contribute to the capital 7 

10 . Four merchants B, C and i?, trading with a capital of 
i?j.238ooo, find after a certain time their respective shares increased 
by /?f.265. 13a. 4^., i?j.372. 2a. 8^., i?.r.53i. loa. 8/ft. and i?;.638. 
How much did they respectively subscribe to the original capital? 

11 . A and B enter into partnership with capitals as 4 : 5. At 
the end of 3 months they withdraw respectively 4 f of their 
capitals. When the year closes they find their profit to be /?.r.4364. 
12a. ; how must it be divided between them ? 

12 . A and B rent a field for 21 guineas. A puts into 10 horses 
for 14 months, 30 oxen for 2 months and 100 sheep for 34 months ; 
B 40 horses for 2} months, 50 oxen for months and 115 sheep for 
3 months. If the food consumed in the same time by a horse, an ox 
and a sheep be in the ratio 3:2:1, what portion of the rent must 
each pay ? 

13 - Three persons with a joint stock ^ain ;^365o ; the first 
advances | of the capital for ^ of the time, the second \ of the 
capital for | of the time and the third the remainder of the capital 
for the whole time ; find their shares. 

14 . A employs his capital of Bs.2000 In a trade for 8 months, 
who joins later on, keeps his capital for 6 months, and receives 

n the end Rs,iSO out of a total profit of Bs.400. How much capitai 
does B put in the trade ? 

15 . The capitals conttibuted by A and to a joint stock are 
in the proportion of 4 : 5 » and the profits received by them are in the 
proportion of 5 : 4. If capital is in the joint stock for 15 months, 
how long is A's ? 

18 . A and B hired a pasture for Bs.it$ for 50 days. A put in 
25 oxen for a certain number of days, and paid ^J.75, .^put in 20 oxen 
for the remaining days, and paid the remaining sum. How long had 
B put in his oxen ? 

17. The profits received by A and by a partnership are in the 
proportion of 2 : 3, and their capitals are in the proportion of 6 : 7. 
If A*s capital is in the joint stock for 8 months, how long is B*s ? 

la A and B rent a pasture for ;^200 for 80 days. A puts in 
60 oxen for a certain number of days ; B puts in 40 for the remain¬ 
ing da^s, and pays | of the total rent. Find the time for which 
puts in his oxen. 
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609. Equation of Payments. The Equation of Payments 
IS the finding of a proper time, called the equated time, at which 
two or more debts due at dij^erent times should be discharged at one 
payment ; and it is here assumed that the interests of all the debts 
for their respective periods are together equal to the interest of their 
sum for the equated time, 

510 . To find the equated time of dijfietent payments. 

Rule. Multiply each debt into the time which will elapse be* 
lore it becomes due, and then divide the sum of the products by the 
sum of the debts ; the quotient will be the equated time required. 

Ex. I. If Rs.ioo be due in 3 months, Rs.210 in 2 months and 
AV.160 in 5 months, find the equated time. 

Here, 100K 3-1-210x2 + 160X 5 = 3oo-h42o-f8oo« 1520 ; and 100 
+ 210 + 160=470. 

the equated time= VvV months =3!^ months. Ans. 

Ex. 2. A owed B ;^ioo, to be paid at the end of 9 months ; he 
pays however j^20 at the end of 3 months, and ;^3o at the end of 
8 months ; when ought the remainder to be paid ? 

The remainder=;£( 100-20-30) ■i;£5o. 

Here, 20x3+3ox8 + 5oxno. of mo. reqd.>“ioox9 ; 
or. 60+240+50x00. of mo. reqd. =900 ; 

/, 50 X no. of mo. reqd. • 900 - 60 — 240=600 ; 

/, no. of mo. reqd. = 6oo-*- 50 = 12. Ans. 

Examples CLIV. 

1 . If Rs.y^ be due in 4 months, Pjr.125 5 months and Rs.i^o 

in 7 months ; what is the equated time ? 

2 . What will be jthe equated time of payment of £200 due at 
3 months, ;^3oo at 8 months and £500 at 12 months r 

3 . Find the equated time of payment, when | of a sum of money 
is due in 3 months, | in 8 months and the remainder in 15 months. 

4. A finds on the ist of March that he owes the following 
sums : Rs. i4oo due on the 20th of April, Rs. 1200 due on the 14th of 
May, and Rs 3800 due on the 15th of June. On what day may A pay 
these debts together ? 

5 . A owes B £4600, whereof £1000 is to be paid in 50 days, 
;^i3oo in 40 days and the remaioder in 140 days ; find the equated 
time. 

6. A owes B Rs.7300 to be paid in 4^1 months *, he pays 
however Aj.1500 at the end of 3 months, and Aj.2100 at the end of 
5 months ; when was the remainder due 7 
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7 . Of a sum of money due 15 months hencei i was paid at 
4 months, ^ at 6 months, and 4th at 12 months ; bow many months 
may the payment of the residue be deferred ? 

8 . At the beginning of the year finds that he owes four 
debts, war., Rs 1200 payable on the 3rd February ; /?i'.35o, payable on 
the 17th March ; ^j.iooo, payable on the 5th May, and (^^.850, pay¬ 
able on the 18th August. To simplify accounts he proposes to 
pay B Rs 3400 in one sum ; on what day should the payment be 
made ? 


511. Alligation is the rule by means of which the rate of 
quality of a composition or mixture is found from the rates or 
qualities of the ingredients of which it is made up. 

512. Alligation is of two kinds, KLedial and Alternate. 
Alligation Medial is that in which the price, and quantity, of each 
of the things composing the mixture are given, to find the price of 
the mixture. This is equivalent to finding an average or mean price. 
(See Arts. 179 and 1S4). 

Rule. Multiply the number of each quantity expressed in the 
same denomination by its price, and divide the sum of these products 
by the sum of the numbers. The quotient will be the rate of the 
mixture. 


Ex. A wine merchant mixes 60 gals, of sherry at Rs.\2 per gal. 
50 gals, at Rs.!-^ per gal., and 70 gals, at Rs.ib per gal. ; find the 
price of a gallon of the mixture. 


60 gals, at Rs.12 a gal.o/fr. 720 

50. 2 d. Rs.xi . ^R$. 650 

70 . at /?j.i6 . a=7?j.ii2 0 

/, 180 gals, of the mixture «/2 j.2490 


I gal. of the mixture 

_ 94 »o 

B8/gj.i3. 13a. 4j^. Ans. 


513 . Alligation Alternate is the method of finding from the 
price of each of the things which compose a mixture, what quantity 
must be taken of each, in order that the mixture may be of a given 
price. (Examples of alligation alternate have generally an indefinite 
number of solutions). 

RulfE. Place the given prices under one another in order, and 
to the left place the mean price. Link all the prices, so that one 
under and one above the mean price shall always be together ; and 
write against each price the difference between the price with which 
it is linked and the mean price .‘—these differences, or any equi¬ 
multiples of them, will give the quantities required. 


Ex, T. How must a grocer mix tea at Re.i, 2a. per ft. and Re.i. 
•ja, per ft. to make a mixture worth Re.i. 5a. aft.? 
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He.J. 2a.""i8a. ; •ja s*23<j.; R€,u Sa.taf2ia. 

To make the mixture at Re.i. Sa» perlb.^ 
I ib. at Re.i. 2a. brm{;s again of ja.' 
and I Ib, at 7 a .loss of 2a. 


i8v 2 lbs. at Re.i. za. 
23/3 lbs. at Re.i. 7 «. 


the mixture must be made 
in the ratio of 2 : 3. Ans. 


In order therefore) that the gain in 
using the former may be equal to the 
loss in using the latter, for every 2 fts. 
of the former we must take 3 lbs. of the 
latter, for then the gain wi uld be 2 x 3a. and the loss 3 x 2<»>. We must 
therefore take the quantities in the ratio of 2 and 3 : that is, in the 
inverse ratio of the differences of the two prices and the mean price. 


Ex. 2. How must a grocer mix teas at Re.\. 5a. 4p.f Re.i. 7a. 4P- 
and Re.i. loa. per lb., to make a mixture worth Re.i. Sa. a K>. ? 

Re.i. 5a. 4p.mm2i^a. ; Re.i. 7a. 4p. = 2^la. ; Re.i. ioa.»26ur. ; 
Re.i. Ba.mt24a. . 


21^ 2 K>s. at Re.i, 50. 4p. 

24 23K 2 lbs. at Re.i. 7a. 

26 )/ 2| + f lbs. at Re.i. 10a. 

Hence, mixing at all the three prices, he must take the kinds in 
the following proportion :— 

2 lbs. : 2 lbs. : (21+1) or 3J lbs. ; or i ; i : i§ or 3 ; 3 ; t;. Ans. 

Ex. s. How may a grocer mix teas at 25. 6</., 2 s. gd., ^s. id. 
and 3J. 4d. per Ib., to form a mixture worth 2s. lod. per lb. ? 

2J. 6d.m»^od. ; 2s. gd. =*33^.; 3J. id .» J 3^- Ad."»4od .; 2s, lod. ■»341/’ 


or 

30n 3 fts. at 2s. 6d. 

33) 6 lbs. at 2s. gd. 

37/ ' 4 fts. at 3J^. 11/ 

40 / I lb. at 3 J. 4 ^. 

Hence a mixture may be made 
by mixing them in the proportion 
of 3:6:4:!. Ans. 


30 V 6 lbs. at 2s. 6d. 
33n 3 ll»s. at 2s. gd. 
37 ''/ 1 ft- at 3J. 

40/ 4 lbs. at 3J. 4d. 

Hence a mixture may be made 
by mixing them in the proportion 
of 6 : 3 : 1 : 4. Ans. 


Ex. 4. How much coffee at 13a. per lb. and chicory at 3a. logJ. 
per lb. must a person take to make a mixture of 33 Ib.s. worth ga. Sp. 
per lb. ? 

i3a.aBi56^ ; sa. iop."»46p. ga. 8p.""ii6p. ' 

^ 46/40 lbs. at 3a. top. per ft. 

/, coffee must be to chicory as 70 : 40 or 7 : 4 ; and 7+4«i ii ; 

/, coffee in the mixtureof 33 lbs. *21 H^s. \ ^ 
and chicory . ** A 33 fts.-»i2 lbs. J 

28 
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Ex. S' I buy one kind of tea at i. aa per ft., and another 
kind at RtA. I2a. per ft. ; in what latio must I mix them in order 
that by selling the mixture at Rs.2 per ft. 1 may gain 20 per cent. ? 

^.r.120 ; Rs.2 :: Rs.joo : cost price of the mixture per ft. ; 
cost price of the mixture per — 10a. 8p. 

Re.i. 2a.mi8a. ; R^a. I2a.^28a. ; Re.i. loa. 8/>.*26|a. 

^0 i8\ fts. at Re.i. 2a. per ft. 

*'^3 28/ 8| fts. at Re.i. 12a, per ft.. 

Hence, the proportion of cheaper to dearer is i i:8| or 2 : 13. Ans. 

511 If there be a lump of two ingredients, and if an equal 
quantity of another lump with the proportion of the ingredients 
interchanged be added to it, the quantities of the ingredients become 
equal in the fresh compound. 

Ex. The price of gold is 38. I5<2. per oz A'composition of 
gold and silver weighing 18 fts is worth ^.r7246. 8a.; but if the 
weights of the gold and silver in the composition were interchanged, 
it would be worth only Rs.1717. 8a. Find the proportion of gold 
and silver in thh composition and the price of silver per oz. 

If the two lumps were added together, there would be 18 fts. 
of gold and 18 fts. of silver, and the price of the two lumps together 
would be /?i‘.7246. 8 a.+/?J.i 7 i 7 . 8a. or i?.f.8964. 

Since 18 fts. of gold +18 fts. of silver is worth Rs.8^4^ 
and 18 fts. of gold is worth /?.$-.38. 15a. x 18 x i2n^f.84io. 8a. 

/, 18 fts of silver is worth Rs-SSS- 

/, I oz. of silver is worth ^J.553. Sa.+CiS x I2)» i?.r.2. 9a. Afts. 

Again, cost of i oz. of the mixture7246. 8a. -*-(i8 x 12) "tRs.s^. 8^a< 
cost of X oz. of gold»/?.r. 38 . 15a. ■■623a., ■»536|a. 

and cost of i oz. of silver s=iPj, 2. 9a.» 41a. 

ea 61 Hence gold : silver■»495J : 86f 

41/ 86| oz. of silver. M4462 : 776 

■■23 :4. Afis. 

EzampleB CLV. 

^ 1. A wine<merchant mixes 20 gals, of wine at Rs.6 per gal, 
25 gals, at Rs.7 per gal., and 36 gals, at Rs.8 per gal.; what will be 
the price of a gallon of the mixture 1 

2 . A grocer mixes 47 fts. of tea at ReA. la. 2p. per ft., 25 fts. 
at Re.\. 2a. 8p. per ft., and 20 fts. at Re.i. 6a iq^, per ft., what Is 
the price of a ft. of the mixture f If he had also added 8 fts. of 
sloedeaves at 2a. 2p. per ft., what then would he the price 7 

^ 3 . In what ratio must tea worth 2s. $d. per ft. be mixed with 
tea worth 31. 4^. per ft. to make a mixture worth 2s. gd. per ft. 7 
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4 How must a person mix teas worth Re.i. 8a. Re.i. 6a. 
and AV.i. 12a. per ft. respectively, to make a mixture worth 
8a. per ft, ? 

5 . In what proportions must spirits worth 8,r. 3^., 7s. gd^ 6s. 
64 . and 8 j. 4^. per gallon respectively be mixed, so that the compound 
may be worth Zs. per gallon ? 

6. 1 buy some tea at Re.i. 2a, per ft. and some at Re.i. 12a. 
per ft. ; in what ratio must they be mixed so that by selling the 
mixture at Rs.2. 2a. Zp. per ft., I may gain 30 per cent. ? 

7. A green-grocer sells potatoes at Re.i. 5a. 4^., Re.i. 7a. 4^. 
and Re.i. loa. per maund ; what quantities of each kind must he sell 
that the average price obtained shall be Re.i. 8 a. per maund ? 

8. A merchant buys wheat at Rs.ig. 8a. per quarter, and 
another kind at Rs.$ per bushel ; in what ratio must he mix them to 
gain 2$ per cent, by selling the mixture at Aj.28. 12a. per quarter ? 

9 . A druggist makes from ingredients worth Rs.2. 8a., Rs.^, 
Rs.4 and Rs.^. 8a. per ft. respectively, cwt. of a mixture worth 
Rs.^, 8a. per ft. ; how much of each ingredient does he use ? 

10 . A grocer buys teas at Re.i. 5a. 4^, Re.i. 8a. and Re.i. 14a. 
per ft. respectively ; how is he to mix them that by selling the 
.mixture at Rs.2. oa. Zp. per lb., he may gain i6§ per cent, f 

11 . I mix wines at i2x., 13^., 14^. and 14.;. 64 . per gallon 
respectively ; if the mixture is worth I3.r. 64 . a gallon, how much 
of each kind of wine is there in 63 gallons of it ? 

12 . How much tea at Rs ^ per ft, must I mix with 12 fts. at 
Re.i. 13a. 4p. per ft, to make a mixture worth Rs.2. 2a. Zp. aft.? 

13 > It is required to mix teas at Re.i. 7a..^ Re.i. 4a. and Re.i. 
2a. per ft. with sloe-leaves at 2a. per ft., so that the mixture being 
sold at Re.i. 6a. Zp. per ft. one-fourth of the receipts may be clear 
profit. 

U. I have 50 *fts, of copper worth loa. Zp. per ft. and with 
this 1 wish to melt pewter worth 7a. per ft. and brass worth 9a. 
4p. per ft. ; find how much brass and pewter I must use to make a 
mixture worth 8a. per ft. 

15 . How many fts. of tea at 2s. Zd. per ft. must be mixed with 
495 fts. at 2s. g 4 . per ft. so that a profit of 10 per cent, may be made 
by selling the mixture at 31. per ft. ? 

16 . A silversmith gave A.r.485. 6a. 8/. for 16 fts. 8 oz. of silver, 
giving Rs. 2. ga. Zp. an oz. for one part and Rs.2. 3a. for the rest ; 
how many oz. of each kind did he buy ? . 

17 . How much gold at £4. oz., silver at ss. an oz. and 

copper considered as of no value comparatively, may be melted 
together that the compound may be worm £2. iss. per oz. ? 
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If. The price of gold is £3- 17s. lold per oz, ; a composition 
of gold and silver weighing 18 fbs. is worth £(>37- if the 

proportions of gold and silver were interchanged, it would be worth 
only ;^259. is. Find the proportion of gold and silver in the 
composition, and the price of silver per oz. 

19 . A person bought apples and pears for Rs.2. 3a. If the 
numbers of apples and pears be interchanged, it would have cos; 
him only 9^. If apples cost 9a. and pears 3a. a dozen, how 
many of each did he buy ? 

20. A mass of gold and silver weighing 9 lbs. is worth ;^3i8 
13s. 6ii. ; if the proportions of gold and silver in it were interchanged, 
it would be worth ;^I29. lor. 6d ; it is known that i oz. of gold 
and 2 oz. of silver are worth £4. 8j. i\d. ; what is the price of gold 
and silver per ounce ? 


515. Fasture with Growing Grass. The following Solutions 
will illustrate the method of operation to be adopted in such cases. 

Ex. /. A meadow of 15 acres, grass growing uniformly, is 
consumed by 20 oxen in 96 days, but by 30 oxen in ^ days. How 
many oxen will eat it io 24 days ? 

Original grass+ 96 days’ growth keeps 20 oxen for 96 days, 

/ .I ox for 1920 days. 

Also, original grass+ 60 days’ growth keeps 30 oxen for 60 days, 

...I ox for 1800 days. 

Hence, by subtraction, we get 

36 days’ growth keeps 1 ox for 120 days, 

(36x16) days*. I ox for 1920 days ; 

but original grass+ 96 days’ growth keeps 1 ox for 1920 days ; 
/, original grass+96 days* growth ■* (36 x i6) or 576 days’ growth ; 

original grass+24 days*.{576—72) or 504 days’. 

Now, 36 days’ growth keeps 1 ox for 120 days, 


36 days’.5 oxen for 24 days, 

,*• 504 days’.(5 X14) oxen for 24 days. 


Hence the reqd. no. of oxen>«5 x 14 or 70. Ans. 

Ex. 2. If 133 oxen consume the grass of a meadow in 13 days, 
and 112 of the oxen could consume the grass of the same meadow 
in 16 days —the grass growing uniformly i in what time could 125 of 
the oxen do it ? 

Original gra5S+i3 days’ growth maintains 133 oxen for 13 days^ 
. 1729 oxen for i day. 
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Also original grass+i6 days* growth maintains 112 oxen for 16 days, 
/...1792 oxen for i day. 

Hence, by subtraction, we have 

3 days’ growth maintains 63 oxen for 1 day, 


I day’s.21 oxen for 1 day, 

13 days’.21 X 13 or 273 oxen for i day. 


Hence, original grass of the field is eaten by (1729-273) or 
1456 oxen in i day. 

Now, in 1 day 21 oxen consume i day’s growth of grass and 
there remain (125->21) or [04 oxen, to consume the original grass 
of the field. 

.*. 104 oxen : 1456 oxen 1 day : no. of days required ; 
no. of days reqd.s= 14564-104— 14. Ans. 

Ex. j. Ifr25 oxen consume 10 acres of pasture, grass growing 
uniformly, in 30 days, and 30 oxen consume 8 acres of it in 18 days ; 
how many acres will be consumed by 80 oxen in 60 day^ ? 

Let ^ denote the daily growth of grass per acre. 

Since 25 oxen in 30 days consume 10 ac. of pasture+what grows 
in it in 30 days, and 30 oxen in 18 days consume 8 ac. of pasture + 
what grows in it in 18 days, 

, j ioac. + 3oxiop . 

,, I ox in I day consumes- - -- , in ist case ; 

^ 25x30 ’ 


and I ox in I day consumes 


8 ac.4i8x8jg^ 
30X18 


in 2nd case. 


Hence, 


10 ac.'+-3ox 10^ 


8 ac. 4 i 8 x 8 F 2ac. + 6ojf 

30x18 5 


4ac. + 72^« 


25x30 30x18 ' ■ 5 9 

/, 18 ac. +540^-20 ac.+ 36q^, .M8q^-2 ac., and aa—^V ac. 


Now, uo ac.+30 x log^Bio ac. + 30 x | ac.as'V* ac. 

/• 25 x 30: 80 X 60 :: V ac. : no. of ac. reqd. + what grows in it in 60 da. 


no. of acres reqd. + what grows in it in 60 days 


80x 60x4 0^ 
25x30x3 * ‘ 


But no. of acres reqd. 4 what grows in it in 60 days 

. « no. of acres reqd. 4 60 x no. of acres reqd. x 

snq. of acres reqd. 4 § xno. of acres reqd. 

■■ I x no. of acres reqd. 

Afxno. of acres reqd.=aiA, /, no. of acres reqd.—iia*, lit Ans. 


Eiamples CLYl. 

1 . If 29 oxen would eat up a field of grass in 7 weeks, or 25 oxen 
would eat up the same field in 9 weeks,—the grass grdwing uniformly; 
how many oxen would eat it up in 6 weeks ? 
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3 . Suppose that in a certain meadow the grass is of uniform 
quality and growth, and that 20 oxen would exhaust the grass in 
I2| days, or 21 oxen would do so io I2 days ; in what time would 
26 oxen do it ? 

3 . A meadow of 50 acres, grass growing uniformly, is con¬ 
sumed by 80 oxen in 60 days, but by 60 oxen in 90 days. How many 
oxen will eat half of it in 30 days ? 

4. In a pasture ground wherein grass grows uniformly and 
which contains several days’ growth of grass, 29 oxen eat all the 
grass in 7 days. If 25 oxen be kept on the same pasture ground, 
the grass would last for 9 days. How many oxen should be allowed 
to graze so that all the grass may be eaten up in 6 days ? 

5. A held of uniformly growing pasture is consumed by 120 oxen 
in 20 days or by 150 oxen in 15 days. How many oxen will consume 
it in 12 days, if at the end of 8 days 30 of them are removed ? 

6. If 23 oxen consume 8 acres of pasture in 26 days, and 
25 oxen consume 7 acres of the same in 20 days,—the grass growing 
uniformly ; how many acres of it would 33 oxen consume in 5^ days? 

7. Suppose that 17 oxen in 30 days, or 19 oxen in 24 days, 
could consume a heltl of unifoimly growing pasture ; find what 
number of oxen, diminished by the removal of 4 at the end of 
6 days, would eat up the same field in 8 days. 

8 . Suppose that in a meadow of 20 ac:es the grass grows at a 
uniform rate, and that 133 oxen could consume the whole grass in 
13 days, or that 28 of the oxen could eat up 5 acres of it in 16 days ; 
how many of the oxen could eat up 4 acres of it in 14 days ? 

9. Suppose that a tank receives a regular and continual supply 
of water, and that when it contains a certain quantity, I2 equal taps 
being set open would empty it in 7^ minutes, or 7 r f the same taps 
would empty it in 16 minutes ; how many of the taps would empty 
it in 50 minutes ? 

10 . In a certain meadow there is a crop of 91 mds. 35 sr. of 
grass which grows uniformly. If 11 oxen would consume all the 
grass in 48 days, but 6 oxen would require 98 days, what weight of 
grass would each ox eat in a day ? 

11. A cistern constantly flowing is emptied by a number of 
waste pipes. If 10 of these be opened the cistern is emptied in 
15 minutes, but if 25 be opened it is emptied in $ minutes. In how 
many minutes will it be emptied if 15 are opened ? 

12 . In a field in which grass grows uniformly, suppose that 
31 oxen can consume 8| acres in | of the time in which 15 oxen 
would consume 5^ acres, and. that 22 oxen would require 3 days 
longer to consume 7| acres "than 20 oxen would require for 6| 
acres-:—In what time would the 31 oxen eat up the 8f acres ? 
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Examples worked oat. 

Ex. /. A fruiterer buys a certain number of mangoes at 20 for 
3<t. and an equal number at 30 for yi. He mixes and sells them 
at 25 for 3a. What is his gain or loas per cent. ? 

Cost price of one of each of the two kinds Is ^^0<i.,and ^a, respectively. 

average cost of a \ 

and selling price of a mango ~ ; 

loss on I mango, i. e., on 

Hence : 100 :: : percentage required ; 

/* percentage required a* 800 +200* 4. Ans. 

Ex. 2. One ft. of tea and 3 fts. of sugar cost /?j.3 ; but, if 
sugar were to rise 50 per cent, and tea 10 per cent., they would cost 
Rs.y 8a. ; And the prices per lb. cf tea and sugar. 

If both tea and sugar were to rise 50 per cent., 

the cost of I lb. of tea and 3 fts. of sugar would besal§3 ‘^■^•3 
^ir.4. 8a. 

But tea rises only 10 per cent. ; 

40 p, c. of the cost of a lb. of tea*«/sJ.4. Za,^Rs.y 8a.«■/?£.!. 
the cost of a lb. of tea =a i?g. i 8a. Ans. 

Hence the cost of 3 fts. of —Rs.2. 8a. =*80. 

the cost of a ft. of sugar aajla.= s2a. Bfi. Ans. 

Ex Four parcels of gold, weighing respectively 10, 4, 2 and 
4 oz and of 13, 12, 11 and 10 carats fineness, being mixed, what is 
the fineness of the compound ? * 

Here, lo.v t3 + 4X 12+2X 11 + 4X 10= i3o + 48 + 22 + 40=240. 

The weight of the compound in oz.= 10+4 + 2 + 4«20. 

the fineness of the compound =» (240+20) or 12 carats. Ans. 

Ex. 4‘ A. man engages a servant on the understanding that he 
would get Rs.60i and a broad cloih after a year’s service. The 
servant wishing to go away after 8 months’ service, gets the broad 
cloth and Rs.^6. Find the value of the broad cloth. 

Since 8 months is § of a year, therefore the servant ought to get 
§ of the value of the broad cloth and § of Rs.6o or Rs.^o, 

Bui he is given ^ of the value of the broad cloth more, and for 
that Rs.(4o - 36) or Rs 4 are deducted from cash payment. 

Hence | of the value of the broad cloth ■i/?J.4. 

the value of the broad ciothg»/?f.4X3* =/?<y«i2. Ans. 

Ex. j. The sura of the ages of A^ B and C is 150 years. Ten 
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years ago, their ages were in the proportion of 7 : 8 : 9 ; find their 
ages. 

Ten years ago, each was lo years younger, and therefore the 
sum of their ages was 30 years less, i e., was (150—30) or 120 years. 
Also 7 + 8 + 9 «»it 4 . 

the age of A was of 120 yrs."«35 yrs. ; the age of B was 
^ of 120 yr&.cB4o yrs. and the age of C of 120 yrs.Bs45 yrs. 

/, the present age of .«4«(35+io) yearsi«45 years, 

.^*(40+10) years = 50 years, > Ans. 

.(45 +10) years «= 5 5 years. J 

JSx. 6. Two passengers have together 9 mds. of luggage and 
are charged for the excess above the weight allowed Rs.2. 15a. 4/}., 
and Rs.4. 5a. 8^. respectively ; but if the luggage had all belonged to 
one of them he would have been charged Rs.j. 14a. Find the 
quantity of luggage allowed free, as also the charge per, maund. 

A man is allowed to carry a certain weight of his luggage free of 
charge, so two men are allowed twice that weight. 

Also Rs. 2. isa. 4p.-^Rs.4. 5a. Bp.^Rs.y. 5a. 

charge on 9 mds.=/?j.7. 14a. + charge on free allowance, 

and. ,!'w/?j. 7. 5a. + twice.;■ 

charge on free allowances® 7. I4<*. —/?j. 7 . 5 <»* =ga. 
charge on 9 mds.s-^j.7. i4a.+9a.“/?J.8. 7a. 
proper charge per maund — 8 . 7a -7-9 Ans, 

Again charge on i md. — i5a., and that on free allowance 901. 

/• : ga. :: I md. : the fref allowance ; 

/, the free allowance—md.— 24 sr. A ns. 

Ex. 7. A certain number is divided into two parts, such that 5 
times one part added to 18 times the other may give 7 times the 
whole. Find the ratio of the parts. 

Since 5 times the ist part + 18 times the 2nd part—7 times the whole; 
and 5 times the ist part 4* 5 times the 2nd part — 5 times the whole, 

•% by subtraction. 13 times the 2nd partv twice the whole. 
Hence the 2nd parts® of the whole ; the ist part—of the whole. 

1st part: 2nd part :: H ‘ A n '2. Ans. 

Ex. 8. A person bought 20 railway tickets for i?j.7i. Each 
first-class ticket costs Rs.6^ and each second-class ticket costs .^.r.2. 
8a. What will another lot of 20 tickets, in which the present numbers 
of first and second-class tickets, are interchanged, cost ? 

Had all the 20 tickets been second-class, he should have to pay 
i?j.?|X2o-i?j.5o. Thus hq shall have to pay i?J.(7i —50) or/?J, «i 
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more than he pays at present. But he has to pay 2)} or 

more for a first-class than for a second-class ticket : thereforeJthe no. 
of first-class tickets»i?j.2iand the no. of second-class 
tickets«i20-6-14. 

Now, on the interchange of tickets, the cost«»i^j.6x i4-f/?J 24 
K 6—.^^.(84+ IS) — J^s.gg . Arts. 

Ex. g. A person bought 30 animals, consisting of oxen and 
cows for ^j.86o. If he had bought as many oxen, as he had bought 
cows, and as many cows as he had bought oxen, the whole lot would 
have cost him i?j.790 If the cost of an ox and two cows together 
be /Pj. 65, find the cost of an ox and of a cow. 

Since the original lot of 30 animals cost i?J.86o, 
and the second lot of 30 animals cost Rs.yqo ; 


30 oxen4*30 cows cost Rs.t6$o (Art. 514.) 
/, I ox and I cow cost Rs 55. 

But 1 ox and 2 cows cost ^.f.65. 


/, by subtraction, i cow costs Rs.\o. 

Hence the cost of i ox«»i?j.(55-io)ss!^j.45. 


} 


Arts. 


Ex. 10. In a vessel water and miik are mixed in the proportion 
of 2 : 7. In another they are mixed in the proportion of 2 : 9. In 
what proportion should quantities be taken from the vessels to form 
a mixture in which milk and water will be in the proportion of 4 *• i ? 


Since 2+7*89 ; in 9 sr. of the first vessel, we have 2 sr. water 
and 7 sr. milk. If, therefore, i sr. be taken out of the first vessel, it 
will contain i sr. of milk. Similarly, i sr. from the second vessel 
contains sr. of milk ; and 1 sr. of the final mixture contains 
I sr. of milk. 


4 4. sr. of 1st. 

*1^1 ^ sr. of 2nd. 


Hence the reqd. proportion is 

* : IS or 45 :S5 or 9 : II. 


Miscellaneous Examples VII. 

1 . A bill of 37 lbs. of sugar and 24 lbs. of tea amounted to 
Rs, 21 . ya. 2 p. ; the tea cost la. ip. more per lb. than the sugar. 
Find the price of the sugar per ft. 

8. A merchant’s average rate of profit for five years was" 
5 per cent, on his capital, and for the first four years his average 
profit was 4 per cent. What was his rate of profit in the fifth year ? 

8. If mangoes be bought at the rate of seven for an anna ; 
how must they be sold to gain 33 per cent. ? 

4 . Fifty coolies are employed for a day and receive at the end 
of the day for the whole work they have done 2a., the men 
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being paid at the rate of 4a., and the women at the rate of 
per day. How many of them were women ? 

5 . At B and C are in partnership, and § of A*s share is equat 
to I of share or | of C’s and is Rs.z^o less than B's. What is 
each man’s share ? 

6 . The price of rice being raised 50 per cent., how much 
per cent must a house-holder reduce his consumption of that article 
so as not to increase his expenditure ? 

7. One-third of a population can read ; of the remainder 
45 per cent.can read and write ; of what still remains 9 per cent, can 
read, write and count ; the rest is 500500 who can neither read, write 
nor count. Find the total population. 

8. A merchant buys some cloth at such a price that by selling it at 
Rs.4, 6a. per yard be will gain 5 per cent, on his outlay. What percent¬ 
age will he gain or lose it the cloth be sold at A’j.3. 14a. per yd. ? 

9 . In a company of 100 people, of whom some are rich and 
some poor, the rich subscribe and give in. 3^. to each poor man ; 
this costs the rich men 7a. ip. each ; how many rich and how many 
poor men are there ? 

10 . In sending ..1000 cheroots to England I paid freight |rds 
of their prime cost ; landing charges |rd of their cost, including 
freight ; and duty 2| times their cost including freight and landing 
charges. Altogether the cheroots, duty paid, in London cost me £7. 
What did I give for them at Calcutta ? 

11 . Divide 1800 into two parts such that 8 times the first 
added to 12 times the second may become 17600. 

12. The average weight of students in a class of 30 boys is 100 lbs. 
If, however, the weight of the teacher be included, the average weight 
will increase by 1 tb. Find the weight of the teacher. 

13 . A*s salary is 40 per cent, more than B's. How much 
per cent, is B's less than A^s ? 

14 . In an examination, a candidate must get 40 per cent, 
marks to pass. A candidate who gets 210 marks fails by 40 marks. 
Find the maximum number of marks. 

15. An oz. of gold- is worth £4 and an oz. of silver is worth 
8r., and a mass of gold and silver weighiiig 80 oz. is worth ;^104, 
What is the worth of another mass, in which the number represent¬ 
ing gold and silver in oz. in the first mass are interchanged ? 

16 . If 10 oz. of gold 13 carats fine, 14 oz. of gold 12 carats 
fine,12 oz. of gold 11 carats fine, and 24 oz. of gold 10 carats fine 
be mixed together, find the fineness of the compound. 

17 . A person bought 400 chairs, some at Rs.4 each and others 
at Rs.i each. The total price that he paid was Rs.i^$o. How many 
of each sort did he buy 7 
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18 . 2 lbs. of tea and 5 lbs. of sugar cost 7/. 6 d. ; but, if sugar 
were to rise 33I per cent., and tea 2o per cent, they would cost 
gs. 4d .; find the cost of the tea and the su^ar per lb. 

19 . 12 lbs. of tea and 25 lbs. of coffee together cost i?r.43. S^- 
; but, if the tea were to rise 2| per cent., and the coffee to fall 

4| per cent., the same quantities would cost'/Hr.42. 150.4^.; find 
the price of the tea and the coffee per lb. 

20 . There are two compound metals, the one consisting of a 
mixture of copper and gold, and the other of a mixture of copper 
and silver. The value of an ounce of gold, silver and copper are 
£$i 5r. and 5nf respectively. Find how much copper must be mixed 
with the first mixture in order that the value of a given quantity 
of the first mixture may be 15 times the value of an equal weight 
of the second mixture containing 80 per cent, of pure silver. 

21 . Gold costs \ys. 10}^. per oz. and silver 6d. per oz.; in 
what proportion must these metals be mixed that a of the mixture 
may be worth ;^32. 51. ? 

22 . The extetnal length, breadth and height of a wooden box 
are 18, 10 and 6 in. respectively, r>rid the thickness of the wood is 
half an inch ; when the box is empty it weighs 15 H)s. and when 
filled with sand 100 lbs. Compare the weights of equal bulks of 
sand and wood. 

23 . A well is fed by a spring which flows continuously and 
uniformly in it. When there are 10000 cub. ft. of water in the well, 
7 men can empty it in 20 days ; and when there are 15000 cub. ft. of 
water in the well, 5 men can empty it in 50 days. How many cub. ft. 
of water flow into the well in one day ? 

24 . There are two flelds whose lengths are 150 yds. and 244 yds> 
and the breadth of the second half as great again as that of the first; 
these are respectively dug by men and boys who each takes a strip 
of one given breadth. If the men be paid ^49. gs. yd.^ what will 
be due to the boys, the workmanship of each of these being ^ths 
as. good as a man’s ?* 

26 . A met chant buys 5000 mds. of rice, one-fifth of which he 
sells at a profit of 5 per cent, one-fointh at a profit of 10 per cent, 
and the remainder at a profit of 16 per cent. Ifhe.hadso]d the 
whole at a profit of 15 per cent, he would have made .^r.438. 12 a. 
more ,* what was the cost of the rice per maund ? 

20 . A person buys 5 shares in a company, and sells three of 
them at a gain of 10 per cent, and the remaining two at a gain of 
i6| per cent. The gain on the latter sale is £2. jgs. y\d. more than 
on the former. Find the price of a single share. 

27 . Divide 320 nuts among three boys B and C, in such a 
way that as often as A receives 8, B shall receive 5, and for eveiy 
6 B receives, C shall receive 10. 
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28 . A shareholder in a commercial company receives one year 
a dividend of 5 per cent, on his shares. The next year he receives 
a dividend of 7^ per cent., and finds that he is 12. 8<7. richer. 
Find the amount of hts shares. 

29 . A person bought 600 animals—horses and oxen—for 
Rs.40000 ; each horse cost ^j.8o and each ox /?x.6o. Find the 
number of horses. 

30 . Divide Rs.^o between A and so that § of A^s share may 
exceed | of if’s share by Rs.$. 

31 . A sum of money is divided between and so that 
gets 10 per cent, more than B. If A's share exceed B's by Rs.4^ find 
the sum distributed and the share of each. 

32 . Divide Rs.240 among 8 men, 12 women and 16 boys, so 
that each man will receive Rs.2 more than each woman, and each 
woman Rs.z more than each boy. 

33 . A certain number is divided into two parts, such that 5 
times the first part added to 11 times the second maket 7 times the 
whole. Find the ratio of the parts. 

34 . A gentleman engaged a servant on the understanding 
that he was to receive -a coat and /i’x,6o after serving for 6 months. 
He served only for 4 months and received the coat and Rs.y:>. Find 
the price of the coat. 

35 . A boy buys a number of apples at 4 foi ^d. and a third of 
the number at 5 for 4d, He sells the whole lot at 6 for ^d. How 
much does he gain per cent ? If his total gain is 7x. id.^ how many 
did he buy ? 

36 . A market woman buys a certain number of mangoes at 20 
a rupee, and an equal number at 2$ a rupee. She mixes them together 
and sells them at 21 a rupee. What docs she gain or lose per cent. ? 

37 . A contributes a certain capital for 4 months, and B con¬ 
tributes .^x.400 for 5 months. If their profits be in the proportion of 
3 : 4, what was the capital contributed by .^ ? 

38 . The times for which A and B had contributed their 
capitals are in the proportion of i : 2, and the profits received by 
them arc in the proportion of 3 ; 4. Compare their capitals. 

39 . The sum of the ages of three men is 108 years. Twelve years 
before, their ages were in the proportion of 5 : 4 : 3 ; find their ages. 

40 . A lump composed of gold and silver measures 6 cub. in. 
and weighs 100 oz. : if a cubic inch of gold weighs 20 oz. and an 
equal bulk of silver 12 oz., find the weight of gold in the mixture. 

41 . In a certain school, 85 per cent, of the boys passed in 
English, 80 per cent, passed in Arithmetic, 5 per cent, failed in 
both subjects and 210 passed in both subjects. Find the number 
of boys in the school. 
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42 . At B and Crent a field for i?j.2878. A puts in T2 horses 
for 5 months and 45 sheep for 3 months ; B puts in 15 oxen for 
6 months and 54 sheep for 2 months ; C puts in 6 horses and 48 oxen 
for 3 months. Now, 4 horses and 3 sheep together eat as much as 
5 oxen and i horse, and 2 oxen eat as much as .7 sheep ; how much 
of the rent should At B and C pay respectively ? 

43 . A mass of copper and brass weighs 11 seers, and is worth 
Rs.t. 2a, If the proportion of copper and brass be interchanged, 
the mass would be worth Bs.y. ^a. If i seer of copper and 2 seers 
of brass cost Re.i. ij^a.t find the cost of copper and brass per seer 
and the proportion of the mixture. 

44 . Divide the number 540 into two parts such that 25 times the 
greater may exceed 11 times the less by 15 times the whole number. 

45 - A person buys a certain number of animals for Rs.Zooo, 
consisting of horses at iPj.150 each and oxen at ^j.8o each. If he 
interchanges the numbers of horses and oxen, he requires/Pj*. 1050 
less. Find the number of horses and also that of oxen. 

46 . 8 oz. of gold 10 carats fine, and 2 oz. of gold 11 carats fine, 
are mixed with 6 oz. of gold of unknown fineness. If the fineness 
of the compound be 12 carats, find the fineness of the 6 oz. gold. 

47. A person bought 60 apples, some at 3 for 2ps, and others 
at 4 for ^ps.t and gave loa. ifis. In all. How many were bought at 
the first rate V 

48 Divide 50 into two parts such that 4 times the first part 
added to 8 times the second may exceed 5 times the whole by 10 

49 . A person bought 36 fruits, consisting of mangoes and 
plantains, for loa. 2 ps. Had he bought as many plantains as he had 
bought mangoes, and as many mangoes as he had bought plantains, 
they would have cost him 12a. If the cost of one plantain and two 
mangoes be 4 ; 5 j., how many of each sort did he buy ? 

50 . The ages of At B and C are in the proportion of 3 : 7 : ii ; 
but 7 years hence *the sum of their ages will be 105 years. Find 
their present ages. 

51 . Two passengers are charged for excess of luggage 2. 
103. and Rs.s> 8a. respectively ; had the luggage all belonged to one 
of them he would have been charged for excess Rs.8.12a.: how much 
would they have been charged if none had been allowed free ? 

53 . Two passengers have together 8 rods. 25 sr. of lug^gage 
and are charged for the excess Rs.3. 4a. and Rs.4. 6a. respectively. 
If all the luggage had belonged to one of them he would have been 
charged ^x.8. 2a. Find the amount of luggage owned by each. 

58 . A footman who contracted for ^jr.8o a year and a livery 
suit, was turned away at the end of 7 months and received only Rs.21. 
too. Zp, and his livery. What was its value ? 
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54 . In a jail, there are 260 male criminals and I2p female 
criminals. The former in the course of a year increased 5 per cent., 
while the latter decreased 10 per cent. Find the increase or decrease 
per cent, in the whole number of criminals. 

55 * If 40 oxen consume the grass of a meadow growing uni* 
formly in 12 days, and if 25 oxen consume the grass of the same 
meadow in 20 days, find in how many days 30 oxen will consume it 

56 . A market woman bought 300 oranges at 3 for 2/x., and 
some more at 2 a pice. She mixed them together, and sold them at 
4 for ^s. and gained 25 per cent. How many of the second sort 
did she buy ? 

57. A sum of money is distributed among C and D in 
the proportion of i, 2, 3 and 4 so that D gets Rs.^o more than C. 
Find the whole sum distributed and the share of each. 

58 . A sum of money is divided among B and C, so that A 

has 20 per cent, more than B^ and B has 25 per cent, more than C. 
If A*s share be Rs.^o^ find the whole sum distributed and the share 
of each. ► 

69 . Two casks, A and B are filled with different mixtures of 
wine and water ; in the cask A the mixture is in the proportion of 
2 : 5 and in the cask B it is in the proportion of 1 : 3. What 
quantities must be taken from the two casks to have a new mixture 
consisting of 8 gallons of wine and 2i gallons of water ? 

60 . One vessel contains a mixture of milk and water in the 
proportion of 3 : 5, in another they are mixed in the proportion of 
6:1. In what proportion should quantities be taken from the two 
vessels so as to form a mixture in which milk and water will be in 
the proportion of 7 : 3 ? 


CHAPTER XIII. 

Interest, Present Worth and Discount. 

616. Interest is the payment made:for the use of money lent 
for any length of time at a fixed rate. 

The money tent is called the Prineipal. The sum lent or 
principal together with its interest is termed the Amount. The 
lUbte is the money paid for the use of a certain sum for a certain 
time. The interest of Bs 100 or ;^ioo for a year is called the rate 
per cent, per annum (per annum means for a year\ Unless 
otherwise stated, by rate per cent, is always to be understood the 
rate^if interest per annum. 

. Thus, if a man borrows a sum of money on the condition that 
fiirthe use of every Rs.ioo in the loan for one year he shall pay 
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an interest of /?5.8, he is said to borrow ai the rate of 8 per cent, per 
annum. Again, if the sum of money borrowed be Rs.cpo^ and the 
interest upon it in a certain time is Rs 70, is called the Prin- 

cipal^ Rs.70 the Interest and Rs (900+70) or Rs.qyo^ the Amount. 

517 . Interest is of two kinds, Simple and Compound. 

It is called Simple Interest.^ when the money advanced only pays 
interest for the whole time it is lent; and Compound Interest^ when^ 
at the end of any assijpied period, as a year for instance, the interest 
which has accrued is added to the principal, and the whole then 
bears interest at the same rate for another equal period, and so on. 

SIICPLE IHTEBEST. 


518 . To find the Simple Interest on a given sum of money for 
a given time., when the rate of interest per Re. or ^ for one month 
is given. • 

Rule. Multiply together the principal, the given time, and the 
rate of interest; the product will give the required interest in the same 
denomination as the given rate of interest. Or apply Rule of Three. 

Ex. Find the Simple Interest on /?j. 76 for 9 pio. at peri?«.a mo. 


The reqd. int.=B76 X9 x\a. 
■ 342a. 
fs:Rs.2l. 6a. 
or, I : 76 :: : reqd. int. 

^a.ssint. on Re.i for'g mo. 


Since the interest on Re.i for i mo. is 
the interest onRs.76 for i mo.is 
76 X |a., and / the interest on Rs,76 
for 9 mo. is 76 x 9 K 4a. or 342a. * 
Rs. 21. 6a. 


Ezamplea CLTII. 

1 . Find the Simple Interest on i'¬ 
ll) Rs.^Z for 6 months at 6 p. per rupee per month. 

f 2 ) ••• 85 ... 8 ... 2 pS. ... ... ... 

(3) ••• 465 ••• 9 ••• . 

(^) ... 37® •** t8 ... t«« sP’ **• •** ••• 

(5) ... 860 ... 24 years ••• |a. . ^ 

(6) ... 550 ... 2 years 4 mo. . 

(7) ii735 ••• 14 months... \d. per pound per month. 

( 8 ) ... 975 ... 4 i years ... \d. per pound. 

8 . If a man gets %d. for the loan of 2.r. 6 d. for i year, what is 
the rate per cent, per annum ? 

8 . What is the rate of interest per cent, per annum, if J pay 
Rs.2$. sa. for the use of i?r.3ooo for 1 month ? 

4 . A man gets 4a. for the loan of Rs.2, 8 a, for 2 months ; 
find the rate of interest per cent, per annum. 
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5 . If \a. per week be paid for the loan of Rs.(i. 8^., what la¬ 
the rate per cent, per annum ? 


510 . To find the Interest on a given sum of money at a given 
rate per cent, for a given time. 


Rule. Multiply the principal by therate per cent, the product by 
the time in years, and divide the result by loo.^Or apply Rule of Three. 

Esc. FindtheSimple Interest on Rs.2$oo for 4 years at 5 per cent. 


The reqd. int. 
^Rs. 


100 


— jgf.Soo . « 
or 100 : 2500 
;; Rs.20 : reqd. int. 


Since the int. on Rs. 100 for i yr. is Rs.5, 
• Re T 


. i?j.25oo. Rs. 

,Rs.25oo for 4 yrs. is Rs, 
or Rs.500 


2500 X s 
106 
2 500x5 X4 
100 


520 . In practice, however, we adopt the following forms 

Ex. Find the Simple Interest on ;^240. i2J. 6d. at 2\ per cent 
for 8| years, and also the Amount. 


(i) 


£. s. 
240 12 


481 5 

0 

120 6 

3 

601 II 

3 


00 

4812 10 

0 

451 3 

Ji 


d. 

6 Principal 
2| rate p. c. 


8} no. of years. 


(ii) 2j x 8 f+ioo* 7 - 4 -( 8 x 4 ) 
£. s. d. 

240 12 6 
7 

8 ! 


1 684 7 6 
210 10 iij 


20 


s. 1273 

_^ 

d. * 8*81 


;^ 52 . I2J. S^d. Ig. 

interest■8 ^52. i2f. B’jd. 

< 

and principal s;;£24o. i2r. 6d. 

/, the amounta»; ^293. SJ. 2^d. Iq . Ans. 


9 - 325 

521 . When the interest for months and days is required, it is 
found by Prcictice and the Rule of Three respectively, reckoning 
12 months and 365 days to a year, and 30 days to a month ; but u 
calendar months be specified, and the interest has to be calculated 
from one given day to another, it is customary to include one only of 
the days named in counting the period of time. 

Ex. T, ^ind to the nearest penny the Simple Interest on 
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i6s. Bd, at 4| per cent, for 3 years 7 months 21 days ; and also 
the amount. 


£. s, d. 




512 

16 

8 

4 § 



2051 

~6~ 

8 



320 

10 

J_ 

6 mo. 


2371 

17 

I 





3 



7715“ 

11 

3 

1 mo. 

i 

1185 

18 


15 days. 

4 

197 

15 

* 1*5 

6 days. 

ii 

98 

16 

m 



39 

10 

7 y\ 


;^ 86*37 

10 

oJI 


£^12. idr. 8^. x| 

__ 5 

8 )2564 3 4 

£320 10 5 


Interest*a; f86. ys. 6d. marly 
and principal a ;^512. idj. Bd. 
Amount 599. 4J. zd, Ans. 


20 


s. 7-50 
12 

d. 6‘oo 


£x, 2. Find the amount of ^f.13765. icwt. at 4I per cent, from 
April 6th to August 30th, 

£.Sm a* j^. £s» 

13765 10 O *3765 10 ox I 

_^ 3 


55062 

10324 


8 

3 


o 

6 


/?j.653*86 

16 


II 


4 )41296 14 o 
10324 3 6 


a. I 3'87 
12 


Interest for i yearaM^j.653. 13a. lO’Sp, 
Now, the number of days from April 6th to 
August 30th =s 24+31+30-I" 31 + 30 ■■ 146. 

/. 10*50 

.*• 365 days : 146 days :: /?^.653. 13a. 10*5A ‘ fot. reqd. 

or 5 : 2 :: i?.r.653. 13/1. iO'5^. : int. reqd. 

•\ int. reqd.«I of i?j.653. 13a. io*5^.»J?x.26i. 8a. 

Amount reqd.=si?J. 13765. ioa. + i?r,26i. 8a. gfi.ss Jis.14027. 2a. 9p». 

Bxamplet OLyill. 

1 . Find the simple interest for one year on 

(i) RsMoo at 4 l per cent. (4) Rs. 7 j$o, 13a. 4p. at percent. 

U) ..984- at 5per cent (5) ...578. 8a. at 5 per cent. . 

(3) ...1762. 4a. at 5 per cent. (6) £20$$ at sf per cent. 


✓ 


29 
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(7) £3^97' S-f* 5 P*** (9) ;^ 28 i 4 * 7 s. 6 d. at 5 per cent. 

(8) ... 572 at 4;^ per cent. (10) ...55. 165. Zd. at 3I per cent. 
3. Find the Simple Interest on :— 

^i) Rs.S'iS for 5 yrs. at 3^ p. c. (7) ;£65o for 8 yrs. at 4i p. c. 

(2) ...9513. 12a. for 2i yrs. at 6|%. f8) ...450. ioj. for 7 yrs. at si% 

(3) ...3406. 4a. for 4I yrs. at 4p. c, (9) ...237. loj. for 15 mo. at 4% 

(4) 12500 for 18 mo. at 4I p. c. (lo) ...476. i8j. 6//.for4f yrs.at 3|% 

(5) 4336.10a.8iJ for 2i9dys. at 4^%(ii) ...3450.12j.7rf.for 8iyrs. at4fi% 

(6) ...5438. 12a. for 2j:yrs. at 3|% (12) ...1923. i5J.for2yrs.8mo.at5^% 

3. Find to the nearest pie or penny the Simple Interest on :— 

(1) iPj.5438. 12a. for 43 days at 3^ per cent. 

(2) ...568. 5a. for 3 yrs. 143 days at 5I per cent. 

(3) £3^7' 2 }rf. for 3 yrs. 73 days, at 3I per cent, 

(4) ...550. I4A\ 8rf. for 2 yrs. 9 mo. 25 days at 4? per cent. 

{5) /?j.526o5. i«. 4^. for 6 yrs. 5 mo. 21 days at 2| per cent. 

(6) ;^46o. 3J. 6rf. for 3 yrs. 8$ mo. at 4I per cent. 

(7) RS.1B41. 14a. from July 17th to Dec. 5th at 5I per cent. 

(8) ...48655. I la. 4p. from Jan. ist to Aug. 28th 1876, at 5§ percent. 

(9) £473- 3^‘ 6rf. from April 14th to July 6ih at 3J per cent. 

(10) ...164. 15J, iirf. from 9 Nov. 1867 to 3 Mar. 1868, at sf p. c. 

4 . Find the amount of :— 

(i) i?j.5378. 5a. 4p. for 4 yrs. at 2j% (2) ^j.3458. 12a. for 3 yrs.at4%. 

(3) £825. 13s. 8rf. for 3 yrs. 5 mo. at 4f per cent. 

(4) iPj.2375 for 2 yrs. 8 mo. 29 days at ‘5 per cent. 

(5) ...18354. 2a. 8;J, from March iith to Aug. 4th at 4| per cent. 


622. Inverfe duestions on Simple Interest. 

Every question in Simple Interest involves the consideration of 
Principal) Rate per cent» Time and Interest or Amount ; 
and three of these quantities are always given, to find the fourth. 
There are then four cases according as the quantity to be found is 
(i) Interest or Amount ; (2) Principal \ (3) Rate per cent .; (4) Time. 

The Rules for finding the Interest or amount have already 
been explained. The next three rases will be considered in order. 

Case II. Having given the interest or amount^ rate per cent, 
and time., to find the principal. 

(i) Let the interest be given. 

Rule. Find the interest of Rs.ioo or j^xoo at the given rate 
per cent, for the given time ; then, state thus :— 

this Interest : given interest:: Rs.ioo or ;^ioo : principal reqd. 
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Ex, What principal will produce ^j.438. ta, interest in 5 years 
at 3| per cent. 

Rs.ioo produce, in 5 yrs. at 3J p. c., Rs.s x interest. 

,% i?5.i74 • ^•>'•438! :: ^J.ioo : principal rieqd. 


• • j • • 1 n 100x3507x2 „ 

,, required principal— •"Rs.2^0^, 

O X 35 


A ns. 


(ii) Let the amount be given. 


Rule. Find the amount of 100 or ;^ioo at the given rate 
per cent, for the given time ; then, state thus :— 

this amount ; given amount :: /?j.ioo or;^ioo ; principal reqd. 

Ex. What sum will amount to RS.40S3. 7a, In 4f yrs. at 4 p.c. ? 


Rs.ioo in 4f yrs. at 4 p. c. amounts to /?j.(ioo+4f X4) or Rs.ii^. 
Rs.ii^ : i?j.4o53|'*ij :: 7 ?j.ioo : principal reqd. 

/, reqd. principal»» Rs. — Rs. 3406. 4a. Ans, 


Case III. Having given the ^rincipai^ time, interest or 
amount, to find the rate per cent. 

Rule. Find the interest on the given principal for the given 
time at 1 per cent. ; then, state thus :— 

this interest : given interest :: i : rate per cenUreqd. 

that is,— rate per cent, required is found by dividing the given 
interest by the interest at i per cent. 


Ex. I, At what rate per cent, will ;^33. 6j. %d. amqunt to ;^38. 
4x. 2d. in 4} years ? 

Given Int.=j^38. 4 j. ^d,—£3l. 6s. 8^f. = ;^4. 17s. 6d. 

Int. on ;^33. 6$. Sd. at i p. c. for 4| yrs.*;^!. loj. 

/, rate per cent. reqd. =£4. 17^. 6d.’i-£i. io5.«^ Ans. 

Ex. 2. At what Kate per cent, will a sum of money double itself 
in 124 years ? 

In I 2 | years the interest is equal to the principal, 

interest on ;^ioo for 12^ years-»;^ioo ; 
but interest on £100 at i per cent, for I2| yearsa*£i 2 l, 

/, rate per cent. reqd.«;£ioo+;^i2|=_8. Ans, 

Case lY. Having given the principal, rate per cent,, and 
interest or amount, to find the time. 

Rule. Find the interest on the given principal for one year ; 
then, state thus 

one year’s int. : given int. :: i : no. of years reqd. 

that is,—the number of years is found by dividing the given 
nterest by the interest for j year. 
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Ex. 7. In what time will amount to i?f.6555. 12a. at 

5| per cent. P 

Given interest*/P7.6353. 12a.—^f.4250*if7.2io3. 12a. 

Int. on i?f.42So for i year*J?j.425oX5|+ioo. 

• • ”0^-“ • ;g..425ox5t “2: 

Ex. 2^ In what time will a sum of money treble itself at 8 p.c. ? 
The time will be the same whatever sum of money be taken as 
the principal ; suppose, the principal to be ^7.100, 
g iven interest * 2 x principal Rs. 200, 
and Interest on ^^.100 for i year*/p7.8. 

/, no. of years required •»iPj.200+/?j.8'»2£. Ans. 


523 . The following formula^ if committed to memory, will be 
of great use. 

If P, I, M, be respectively the Principal, Interest, Amount, 
time and rate, 

’ 100 \ 100/ nr loo-^nr 


100 


CM-P)xico 100 XI (M-P)xioo 100 XI 
P« “ Pw Pr " Pr * 


^ Examples CLIZ. 

1 . What principal will produce /?j. 366. 4a. interest in 2| years 
at 3| per cent. P 

ra. What principal must be put out for 2\ years at 4 per cent, to 
amount to i?x.i325. 8a. ? 

3 . What sum will amount to Rs.y;6\. 14a. in 3I years at 4| 
per cent, per annum ? 

4 At what rate per cent, will /Px.1368. I2a. amount to i?x.i642. 
8a. in 6| years 7 

6. At what rate per cent, will the interest on /Px.357. 8a. amount 
to Rs./^o. 3a. 6>$. in 4I years ? 

6- At what rate per cent, will the interest on 500 guineas 
amount to £103. 9X. 4|^ in 3 years 7 months ? 

7. What principal will amount to i?x. 13577. 2a. in 2 years 
7 months at 4| per cent. ? 

8 . What principal will amount to £72$. 12s. 6d, in 2 years 
9 months 18 days at 2| per cent. 7 

9. Find the principal whose interest amounts to Rs.$78. 5a. 4^. 
in I year 9 months 24 days at 3f per cent 

19 . In how many years will the interest on Rs.3S7. 8a. amoun 
to A^.40. 3a. 6 ^. at 2| per cent ? 
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11 . to what time will £ 563 - i3<r« 4l^. amount to j^QOi. 17s. 4|^. 
at 3} per cent. ? 

12. In|what time will the interest on i?i.8i25. 6a, %p. amount 
to i?jr.77i9. 2a. 4^. at 4I per cent. ? 

18 . At what rate per cent, will £ 7 ^ 33 > ^s. Sd. amount to £994^> 
IS, 8d. in 7 | years ? 

14 . The interest of a sum of money at the end of 6^ years Is 
fths of the sum itself; what rate per cent, was charged ? 

16 . In how many years will a sum of money amount to half 
as much again as itself at 74 per cent. ? 

16 . If i?j.79. 12a. be charged for the loan of i?r.7435 
87 days ; what is the rate per cent. ? 

17. In how many years will a sum of money double itself at 
6 ^ per cent, per annum ? 

la At what rate per cent, will the interest on ^r.13687. 8a. 
become Iis.142, 5a. from July 5th to Nov. 20th ? 

16 . What sum of money laid out at 4 per cent, will give 2a. 
interest a day ? 

20 . What principal In 15 years at 4 per cent, will amount to 
the same sum as iPjp.45000 in 9 years at 6 per cent. ? 

21. In what time will i?r.io755 amount ^r.15594. 12a., if in 
4 years y?r.i762. 8a. amount to .^r.1974 ? 

N/aa. At what rate will JRs,$(x> amount to Bs.700 in a time in 
which ;£i 20 produces ;^I5 at 4 per cent. Simple Interest ? 

23 . In what time will ;^I40. i2x. 6d. amount to ;^i75. lor. at a 
rate of interest at which ;£638 doubles itself in 25 years ? 

24 . What sum will aiiiount to £678. 8s. in i| years at a rate 
In which £502. 13;. 4^. amounts to j^$78. ir. 4d. in 3^ years? 

25 . What will /?.r.49o6. 4a. amount to in 8 years, the rate of in¬ 
terest being that at .which ??j. 50000 amount to 54020 in i year 
219 days ? 

26 . What is the rate of Simple Interest, if in 8 years the 
amount of £^2% becomes the same as the amount of ;^502. i8jr. \d, 
in 3I years at 5^ per cent. ? 

27 . What will 18375 amount to at 4^ per cent. In a time In 
whicb£io33. 6s, 8d. amounts to ;^iio3. ir. 84 - at 2^ per cent. ? 

28 . A certain sum amounted to i?.r.3666. loa. 8/. at 4 per cent. 
Simple Interest in a time in which Rs,gi20 amounted to i?i.i0488 at 
6 per cent. What was the sum ? 

29 . What sum at 3^ per cent, will give a guinea interest per day ? 

80 . The sum of Rs.^270 is borrowed at the beginning of the 

year at a certain rate of interest and after 9 months .??jr,40oo more is 
borrowed at double the previous rate. At. the end of the year the 
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interest on both loans is 120. What is the rate of Interest a 

which the first sum was borrowed ? 

y' 81 . A lends Rs.yoo to B for 2 years, and to Cfor 4 years,, 
and receives altogether from both i?j.6o as interest. Find the rate of 
interest, Simple Interest being calculated. 

A 38 . The interest on i?j.8oo at 4 per cent, for a certain time, and 
that on ^.f.iooo for 2 years more at 5 per cent, are together /?i.346. 
For what periods are the interests calculated ? 

•^ 83 . A received from B Rs.^oo on the 8th of April, at 10 per 
cent, per annum. Simple Interest. Finding, however, that it was a 
bad debt, B agreed to accept /?.r.48o on'the ist of September of the 
same year in repayment of the debt. How much did ^ lose ? 

'^ 34 . A lends Rs.$<xy to B^ and a certain sum to C, at the same 
time, at 8 per cent. Simple Interest. If in 4 years he altogether 
receives Rs.zio as interest from the two, find the sum lent to C. 

35 . A lends a certain sum to B^ and a sum larger than the 
first by Rs.Zqo to C ; ^ agrees to pay 5 per cent, interest and C 7 per 
cent. Both return the sums with interests at the end of 5 years. If 
Cs amount exceeds B's by Rs, 1240, what sum did each borrow ? 

II. * COMPOUND INTEREST. 

584. In Compound Interest, the interest of each period is 
added to its principal and the amount forms a new principal for the 
next period. The period is always understood to be a year, unless 
the contrary is stated. 

685* 7b find Compound Interest on a given sum of money 
at a given rate per cent, for any number of years. 

Rule. At the end of each year add the interest of that year, 
found by (Art. 519), to the principal at the beginning of it ; this will 
be the principal for the next year, and continue the process in the 
same way as far as may be required by the question. Add together 
the interests so arising in the several years, and the result will be the 
compound interest for the given period. 

Ex. I. Find the Compound Interest on /?f.45o8. 6a. for 3 years 
at 4i per cent. 

Rs. a. p, Rs. a. p. 

1st Principal 4508 6 o principal 4508 6 o 

_^ 1st year’s int. 191 9 8*34 

18033 8 o 

;i27 i 6 

Rs.i^vbo 9 6 

_16 

a.9‘69 
_ 12 

A8 34 
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Es. 

a. 

p. 

Rs. 

a. 

A 

2nd Principal 4699 

15 

8*34 

2nd year’s int. 199 

It 

11*84445 

4i 




18799 

J 4 

9*36 




1174 

15 

11*085 

. 



19974 

14 

8*445 




16 






a. 11*98 






12 






A 11*84445 






Rs. 

a. 

P‘ 

Rs. 

a. 

p- 

3rd Principal 4899 

II 

8*18445 

3rd year’s int. 208 

3 

9*797839125 



4l 





19598 14 87378 

• 1224 14 11*0461125 


7 ?#. 208’23 13 77839125 
16 

a. 3-81 Total int. 599 » 9 o» marly. 

_12_ 

A 9797839125 

Or fkusy hy Decimals. —It is not really necessary to take more 
than four decimal places in the calculation. 

Now, 7PJ.4508. 6a.=«jS’j.45o8*375, and 4J per cent.»»|^(j+jJo- 
4 p. c.»tSn /?j.45o8'375o ist Principal. 

* p. c.-jiu 27^} year’s interest. 

4699*9809 2nd Principal. 

*ii-75to} interest. 

4899 7301 3rd Principal. 

’122493} 3 '''* 

/?j.5io7 9686 Amount. 

4508*375 xst Principal. 

Interest reqd. 7 ?j.599 S936=3/?j.S99. 9^?. tp* nearly. 

686. When the Compound Interest is required for any number 
of entire years and a part of a year, it is done either by consider* 
ing the fractional part as a new period and finding the interest at a 
rate equal to the same fraction of the given rate or by finding the 
interest of the next full period and taking the required part of it. 

Ex. Find the amount of its. 6d. for 3I years at 3| per 
cent., Compound Interest. 

Now, j£45. 12s. •■£45*625, and | of 3| p. c.«bx| p. c. 
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(i) 3P*c.-i5t 

;£45*62 So 

1*36881 

1 p. C.«>t^O 

•22811 

;£47*2219 
1*41661 
•2361 f 

£488746 

1*46621 

•24431 

I p. C.-tS® 

£50’585i 

i p. C.esyii® 

*50581 

/ p. 

•2529 > 

*12641 


£51 4702 

-4 

51. gi. 4j<f. 
£50-5851 
1*5176) 


*2529 ( 

;i52’3S56 

•8852 

* 

£51*4704 


Principal. 

1st yeai’s interest. 
Amount in i year. 

2od year's interest. 
Amount in 2 years. 

3rd year’s interest. 
Amount in 3 years. 

last \ year’s interest. 

Amount in 3I years. 
Ans. 

Amount in 3 years. 

4th year’s interest. 

Amount in 4 years, 
last } year’s interest. 
Amount in 3^ years. 


537 . If the interest be payable half-jearlj, the result may 
be obtained by finding the interest for double the number of years 
at half the given rate per cent, or if qnarterlj, by finding the 
Interest for four times the number of years at one-fourth of the given 


rate per cent. 


Ex. Find the amount at Compound Interest on Es.Syi. 12a. for 
years at 4} per cent, per annum, payable half-yearly. 

Here, there are 3 periods of half-a-year each, and the rate'per 
ztXiX. per period is | of 4j or 2g. 

2 p. c,**i 55 12a.es/Jj.8717500 Principal. 

Ip. C.ee:,L l7-435ol 

I p. c.se-Huu 2*1794}- int. for 1st period. 

1*0897 ; 

i?j.892 4541 Amount in ist period. 

17*849^ 

2*2311 V int. for 2nd period 
1*1156; 

/?j. 913*6499 Amount In 2 periods. 

18*2730 \ 

2*2841 > ‘ int. for 3rd period. 
1*1421 J 

^j.935 *349-1 Amount in 3 periods. 
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528 . The following method of finding the amount at compound 
interest may be used with advantage. 

Amount of Hs.ioo at the end of one year=i?r.io4 ; (rate>*4 P< c.) 

.*. Re.t . •BRs.ro4 ; 

* .any sum .. 1*04 of the sum 

/.Amt. of any sum at the end of ist year»x 04 of that sum 

. 2nd.104 X I *04 »(1*04)^. 

. 3rd.•■ (I -04)* X1 *04 * (i -04';*. 

and so on. 

Hence, if P represent the principal, M the amount, r the rate 
per cent., and n the number of years, then M=sP x ^ i + • 

Ex. Find the Compound interest OTiRs.2000 in 2| years at 4 p.c. 
4 per cent, for j years i per cent, for i year. 

Amt. at 4 he end of 2 years 2000 x (1*04)* 

.2i years«ii?J.2ooox(i’04)*x(i‘oi)=/?j.2i48*832. 

/, rcqd. interest*“/?j.2i84’832--^j.2000s»/?j.i84‘832 

=» /?r.i 84 . i 3 <». 4 ^. nearly. 

Examples CLX. 

1 . Find the Compound Interest, to the nearest pie or penny^ on:— 

(I) Rs.12$2 for 3 yrs. at 4 p. c. (2) Rs.22$o for 3 yrs. at 3} p. c. 

(3) i?j.ii5oo for 2^ yrs.at 5 p. c. (4) J?.r.i6277| for 3 yrs. at 6| P.C. 

(5) ••• 975 i 4 y'S- at 4| p. c. ( 6 ) ;£ 8 ooo in 3 yrs. at 3I p. c. 

(7) £7853. i6j. 8 df. for 3 years at 5 per cent. 

£2554* gd. for 3 years at 6| per cent. 

(9) iPj.15639. 13a. 4p. for 2f years at 3^ per cent. 

2 . Find the Compound Interest, (payable half-yearly) to the 
nearest pie or penny] on :— 

(i) Rs.7$oo for 1 1 yrs, at 4 p. c. (2) Rs. 1867. 6j. for 2]( yrs. at 6 p.c. 

(3) /?x.85oi. 4a. 6p. for 3 yrs. at 4f p. c. 

(4) JOS. for i| years at 4 p. c. 

3 . Find the Compound Interest, (payable quarterly) to the 
nearest pie or penny, on :— 

(i) .^.f.4000 for yrs. at 4 p. c. (2) Rs.Syso for 15 mo. at 4 p. c. 
(3) i?j.6469. la. 8p. for i| yrs. at 8 p. c. 

4 . Find the Amount at Compound Interest of :— 

(I) Rs.7205 in 3 'yrs. at 4 p. c. (2) ^r.2880 in 3yrs. at 3| p. c. 
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{3) Fs.6$oo in 3I >rs. at 3 p. c. (4) ;£432i. ioj. in 2| yrs. at 64 p.c. 
<5) 17605 in 2| yrs. at 4 p. c. (6) ;^2533.6 s. in 24 yrs. at 3 p.c. 

5 . Find the difTerence between the Simple and the Compound 
'Interest on i?j.i7505 for 3 years at 5{ per cent. 

6 . Find the difference between the Simple and the Compound 
Interest on ;£ 3333 . 6 s. 8d. for 34 years at 34 per cent. 

7. The population of a city is 765240 and its annual increase is 
at the rate of 2*7 per cent. ; what will be the number of its inhabitants 
at the end of 5 years ? 

8. A person at the beginnin{|f of each year lays aside i?.r.28oo, 
and employs the money at 34 per cent. Compound Interest ; how 
much will he be worth at the end of 5 years ? 


539. Inverse Ctnestions on Compound Interest. 

Case 1. Having given the amount or interest^ time and rate 
per centy to find the principal. 

Rule. Find the amount or interest of Re.\ or for the given 
time, and then state thus :— 

' amount or interesti fgiven amount) . r > \ \ a 

rn r f f I or 41 : principal reqd. 

of/?«.! orj^i. J \ or interest ) ^ r v 

that is, -- the principal is found by dividing^ the given amount by 

the amount of \ or the given interest by the interest on i. 

Ex. What sum of money will amount to i?L4i34. 6a. in 2 years 
at 5 per cent, per annum, Compound Interest ? ' 

Amount of Re.i for 2 years at 5 p. c.«=/?j.(i*os)*«=/?f.i‘io25, 
and i?j'.4i34. 6a.aBif?j.4i34*375. 


*/. Principal reqd.»/gr.(4i34'375-H*1025)" =^5.3750. Ans. 

Case II« Having given the principal^ amount and time^ to find 
the rate per cent. 

Rule. Divide the given amount by the given principal, and 
then extract that root of the quotient which is denoted by the num¬ 
ber of years ; this will be the amount of Re.\ or for i year ; 
whence the rate per cent, will be known. 

Ex. At what rate per cent. Compound Interest, will i?r.375o 
produce as interest 1740. 6 a, in 4 years 7 

Amount*i?j.375o+i?J.i74o. 6a.«/?j.549o. 6a.«*i?r.5490‘375 and 
i?j.549o-375+i?f.375o«« i‘464i ; also V (i*464i)ssi‘i. 
the amount of Re,\ for x year—i'i ; 

the interest of Re.i for i year—’i, and /. rate^ioper cent. 
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Note. It is obvious that this method can be adopted only when 
the number of years is some power of 2, or of 3, or the product of 
■some power of 2 and some power of 3. 

Case IK. Having given the principal^ amount and rate per 
cent.t to find the time. 

Rule. Divide the amount of Re,i or in the required number 
of years, (which may be obtained by dividing the amount by the prin* 
cipal), by the amount of Re.i or for i year. If the quotient be 
greater than the divisor, divide it by that divisor, and repeat the 
operationlill a quotient smaller than the divisor is obtained. If the 
last quotient be i, the number of times the operation of division is 
performed will represent the rumber of years ;but if not, add to this 
the time in which Re.\ or £i rises to the quantity represented by the 
last quotient. This will give the required number of years. 

Ex. /. The amount of 10000 put out at Compound Interest 
for a certain*number of years at 4 per cent, per annum is 11248. 
loa. 2‘88/.; find the time. 

/?j.ii248. loa. 2’88^.a^j. 11248*64. 

/. Amt. of in the reqd. no. of years248*64•!> 10000} 

.. 1*124864. 

Amount of Re.i for i year“/P j. 1*04. 

Now, 1*124864 +104*= I'0816 ; 10816+1*04=1*04 and 1*04-1-1*04 = 1. 

Hence the reqd. time = 3 years. Ans. 

Ex. 2. In what time will ;^i25oo amount to ;£i5t 85. 9J. 0*96^/. 
at 6 per cent. Compound Interest ? 

;^r5i85. 9^. o- 96 </.-;^iSi 85 * 454 - 

/, Amt. - of £1 in the reqd, no. of years=;^(iSi85*454+12500) 

=;^r 2 i 483632 . 

Amount of £i for i year = ;^i*o6. 

Now, 1*21483632 + 1*06=1*146072; i‘I46o72-I-i*o 6=1*0812 and 
1*0812+1*06=1*02. 

Here, the last quotient 1*02 is less than the divisor ; therefore 
the reqd. no. of years=3 years + a fraction of a year. 

Now, to find the fractional part of a year in which £j rises to 
;^i*02, at 6 per cent. Simple Interest. 

The interest on £j for reqd. time=;^i*02--;£[i«i;^*02 = £A- 

The Simple Interest on £i for i year=j^j 4 u=;^ifJi. 

and ^ is i of ^; .*. the reqd. time^i years. Ans. 

Ex. j. The difference between the Simple and the Compound 
interest on a certain sum of money for 3 years at 5 per cent, per 
annum is Rs.ii-^. ya. ; find the sum. 
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Simple int. of Ri.i for 3 yrs. at $ p. or iPi.15. 

Amount of at the end of 3rd year at Comp. Int. "-/fj.C 1*05)* 

57625. 

the int. of I ... ... ... 57625. 

, the diff. between the Simple and the Compound Interest of Re.i. 
■«i?^.(*i 57625 -*15)88!-007625 ;and /?j.i33. 7 a.»^J.l 33 - 4375 . 
’007625 : 133-4375 :: : sum reqd. 

sum reqd.=Rs.(i 33'4375 ’007625) 17Scx). ' 

Examples CLXI. 

1 . What ium of money lent at Compound Interest at 7| per 
cent, per annum will amount to i?r.4969i. 14a. in 3 years? 

2 . What sum placed out at 3 per cent. Compound Interest 
amounts in 3 years to ;^364242. 6f. 8a^. ? 

3. Find the principal which will produce ;^2i. oj. 4if. in 3 years 
at 5 per cent. Compound Interest. 

I. What sum of ifioney will amount to j^j.48027. loa. 6jf. in 
2| years at 5 per cent. Compound Interest? 

6.^ At what rate per cent, will ;^ioooco amount to ;^io8243. 4J. 
3|1^. in 4 years at Compound Interest ? 

6. At what rate per cent, will ;^5oo amount to £607. 15J. ojrf. 
in 4 years at Compound Interest ? 

7 . The amount of Rs.4000 for a certain time at 5 per cent. 
Compound Interest is /?j.452o. 4a.; find the time. 

8 . Required the time in which 20000 amounts'to ;^2426i. 2J. 
4f/f. at 8 per cent. Compound Interest. 

9 . In what :tlme will 15000 gain ;^i39o. i8f. by Com¬ 
pound Interest at 3 per cent, per annum ? 

10 . The difference between the Simple and the Compound 
Interest on a certain sum for 3 years at 4^ per cent, is Rs.86, 13a. 2p. v 
find the sum. 

11 . The difference between the Simple and the Compound 
Interest on a certain sum for 3 years at 3I per cent, per annum is £3. 
8s. 4\d. ; find the sum. 

18 . What will .^400 amount to at 3 per cent. Compound Interest 
in a time in which Rs.^oo amounts to Rs.6y8. oa. at 5 per cent. 
Compound Interest ? 

13 . A sum of money placed out at Compound Interest amounts 
to Rs.2420 In 2 years and to i?r.2662 in 3 years. Find the sum and 
the rate pf interest. 
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14 . A placed out a sum of money for 3 years at 5 per cent. 
Simple Interest, and B placed out an equal sum at the same rate and 
for the same time, but at Compound Interest, and thereby gained 
£26. I3jr. 4^. more than A. What money was placed out by each? 

15 . A banker borrows money at 3^ per cent, per annum, and 
pays the interest, at the end of the year ; be lends it out at 5 per cent, 
per annum payable quarterly, and receives the interest at the end of 
the year ; by this means he gains Rs.2000 a year ; how much money 
does he borrow ? 

III. PRESENT WORTH AND DISCOUNT. 

530 . Suppose A sold a house to B for i?j.i025 payable 6 months 
hence ; the debt here cannot be claimed at j^resent, for it will fall 
due only 6 months hence. But when such a debt is paid before it is 
due, a sum smaller than the actual debt must be paid by the debtor 
and will be accepted by the creditor as payment in full, with no loss 
to either party. In the present case, let us see what is that smaller 
sum of money which B pays and A accepts as his full due. Suppose 
the interest at which money is lent to be 5 per cent, per annum. 
RsaooOj when put out to interest at 5 per*cent. will in 6 months 
amount to Rs.102^. Therefore B may pay i?.r.iooo at present, and A 
may receive it as his full due instead of Rs.1025, which he is entitled 
to, at the end of 6 months. For, if A at once puts out to interest 
Rs.iooo at 5 per cent., it will in 6 months amount to Rs. 1025 which is 
the actual debt. We call Rs. iooo, the smaller sum accepted as the 
present payment the Present Worth, and .^.r.25 the money deducted 
the Discoant. Hence, 

531 . The Present Worth or Present Value of a sum of money 
due at the end of a given time is that sum which with its interest for 
the given time amounts to the sum due. 

Thus, if /?j.35o in 6 months at 4 per cent, amounts to .??J.357, it 
follows that i?.r.35o paid now is, equivalent to Rs.ssy paid at the end 
of 6 months ; that is, the Present Worth of Rs.y^*j due at the end 
of 6 months Is Rs.^o. 

682 . Disoonnt is the abatement or allowance made when 
a sum of money is paid before it is due. But a sum of money due 
at the end of a given time is discharged now by the payment of its 
present worth, true discount therefore is the difference between the 
sum due and its present worth. 

Thus, in the above example, /?.r.(357—350) or is the 

Discount on Rs.$S 7 ^ months hence. 

538 < Since Present Worth 4 -Discount*Sum due ; (Art. 532), 
And Present Worth+ lnt. of Present Worth*Sum due ; (Art. 531),* 

Discount on sum due*interest of its Present Worth. 
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534 . Discount on any sunt is always less than the interest on 
the same sum for the same time. 

Since the Present Worth is always less than the sum duCf 
therefore the interest on the Present Worth is always less than the 
interest on the sum due. But, by Def. —the interest on the Present 
Worth is the Discount. Therefore the Discount is always less than 
the interest on the sum due. 

535 . To find the Present Worth and Discount of a given sum 
of money due at the end of a given time at a given rate per cent., 
we should first find whator ;£'ioo amounts to for the given 
time at the given rate ; and then state thus :— 

(i) Amount of Rs.\oo : given sum :: Rs.xoo : Present Worth ; and 

(ii) Amount of Rs.ioo : given sum :: Interest of Rs.ioo : Discount ; 

or. Discount = Sum — Present Worth, 

Ex. Find the Present Worth and Discount of Rs.^l^z. Sa. due 
at the end of 4 months at 4| per cen^ 

Int. at 4| p. c. on Rs.ioo for 4 mo.^Rs.\ of 4|n/?j.ii. 

Amount of/?j.ioo=«i?j.(ioo+ 

(i) /, /?r.ioi| : 31524 :: Rs.ioo : Present Worth. 

Present Worth = XjgjX too —/?J.3500. Ans. 

(ii) /?j.ioi 4 : i??.t- 3 S 524 ” • Discount. 

/, Dlscountsssi?j.^Ja<l^ X x 5 —7?j.52. 8 a Ans. 

or Discount»(/?j.3552. 8a.--i?j.35oo) = ^j.52. 8a. 

536 . When Present Worth and Discount are reckoned at 
Compound Interest, we shall find the amount of .^.r.ioo or fioo 
at Compound Interest for the given time at the given rate, and 
proceed as before. 

Ex. Find the Present Worth and Discount of Rs.zii^. Sa. due 
at the end of 2 years, at 4 per cent, per annum. Compound Interest. 

At 4 per cent Compound Interest for 2 years Re.i amounts to 
^j.(i'04)* or Rs.i’o%i(>. 

<ffj.i o8i6 : Rs.2ii2’S :: Re.i : Present Worth reqd. 

/, Present Worth«-^j.(2ri2*5 +ro8i6)»/?j.i953-i25 

— i?f.i9S3. 2a. 1 . 

Hence Discount =*i?J.2i 12. Sa. — Rs.ig^^. 2a. « Rs. 159. 6a. f 


Examples CLXII. 

1 . Find the Present Worth of :— 

(1) i?i.926s due 2 years hence at 4| per cent. Simple Interest 

(2) ... 1321. 8a. ... 24 years .. 4| 


«•« 


• • s 


• es 


ese 


• so 
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(3) i?j.7933.i2a. due 3yrs. 4mo. hence at 3 per cent. Simple Interest. 
••.3223* SrtE. ... 8 months ••• *** ••• 

(5) ;^46. i6j. %d. ... 9 months . 3f ••• . 

(6) ...370. 4r. Sid. ... 15 months .4| . 

(7) .•.437* i4'^* ^d. ... years ... ... .3ji ... ... ... 

(8) 11444.0a. 8^... 4 yrs. 90 days ... 2} . 

^9) ^^241* X2^. /^d. ...146 days ... ... 4^ ... ... 

(10) £972A* t.r. ... 4 years . 5 ... Compound Interest. 

2 . Find the Discount on 


(1) /?.r.4i204. 4a. Sp. 

(2) ...5600 

( 3 ) £355- 5-y- 

(4I ...690. 3T.*9f/ 

(5) ...520. i7f 6d. 

(6) /i?j.25i 6. 4a. 

(7) ;^62I. 3r. 4//. 

(8) ...298. os. lod. 

(9) 32457 8a. 

(10) ;^245o. i8j. 9d. 


due 9 months hence at 4 per cent. Simple Int 
... xd months ... ... 5 ... ... 

... 4 months .4| 

... 9 months ... 3 

... 3?? years ... ... 4^ ... ... 

... 3 yrs. 9mo. 18 days ... 

...245 days .3^ 

... n months .4 

...136 days .5^ ... ... 

... 3^ years .3^ Compound Int. 


537. Inverse Unestions on P. W. and Discount. 


When the Sum due.. Us Present Worth or Discount the Time 
are given, to find the Rate per cent, allowed, proceed precisely‘as 
in Interest (Art. 529, Case 11.); and so too, when the other quantities 
are given, to find the time (Art. 529, Case iii.). In such cases, con¬ 
sider the sum due as Amount, the Present Worth as Principal and 
the Discount as Interest. 

Ex. /. The discount on Rs,^()$7. Sa due at the end of 2 yrs. 8mo. 
is found to be Rs.^yz. 8a.; at what rate per cent, is the interest allowed ? 

The Present Worth of ^J. 2957 j is i?J.(29574-332|)««i?j.2625. 
Therefore the interest on Rs.26z$ for 2§ yrs. is Rs.^^zl. 

Now the Int. on Rs.2621 at 1% for 2% yrs.^Rs. (2625 X2§-i^ 100) 
Rate per cent, reqd.*332^ (2625 x 2§+ioo) « 42. Ans. 

Ex. 2. If the discount on ;^X32i. lor. at 4| per cent, be ;Ci2r. 
io,r., how long was the sum paid before it was due ? 

;^i32ii-;^i2i|-;^i200 is the Present Woith of £iS 2 i\. 

.*• ;^i2i} is the interest on £1200. 

Now the Int. on;^i20ofor i year—£(1200x4^-9-100)■•j^54, 
the time reqd.-(i21^+54) yrs.-2^ years. Ans. 
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Examples CLXIII. 

1 . What is the rate of interest in the following cases ?— 

(1) When the Disc, on i?j.i556. loa. 8/. due in 3 mo., is Rs.2$. 50.4^. 

(2) W^hen the Disc, on ^^^.784. 14a. due 8 mo. hence, is jRs.30. 3^^ 

(3) When the Disc, on ^j.3888.14a. due 18 mo. hence, is Rs.220.2a, 

(4) * When the Disc, on ;^574. 3J. 4d. due 2 yrs. 3 mo. hence, is;^32. lojr. 
<5) When .the P.W. of i?j.3286. iia. 4/. due in 3 mo. is /?j.3254. 2a. Zp. 
(6) When the P. W. of ;^i336. iir. sd. due in 3I yrs. is ;^ii37. loj. 

8. When is the sum due, if the— 

(1) Discount on /?J.i 3735 at 3| per cent, be J?j.335 ? 

(2) Discount on i?x.i337i. Sa. at 4f per cent, be Rs.i62i. 8a. ? 

(3) Discount on /?j. 238. 14a. 8^, at 5 per cent, be Rs.'JS. ga. 4p. ? 

(4) Discount on j^48i. 8 j. 2\d. at 3I per cent. be;^s. 3J. 2ld. ? 

(5) P. W. of ;^668. 5J. 7ld. at 5 percent, be ;^568. 15J. ? 

(6) P. W. of Rs. 27 S 3 > 5 «- 4 p- at 4 per cent, be Rs. 2581. 4a.? 

«• 

3. The Discount allowed on a bill for ;^i7i92. 81. paid 8^ years 
before due, is j^3438. gs. 7ld .; what is the money worth 9 

4 . Find the difference between the discount on 196.41. 4|^. 
due 6 months hence at 8 per cent., and the interest on the same sum 
for the same time at the same rate. 

5. Find the difference between the interest on Rs.2466. loa. 8^. 
for 2^ years at 5) per cent., and the discount on ^7^.2839. 12a. due 
2| years hence at the same rate. Explain the result. 


538. UiscellaneonB dnestions on P. W. and Discount. 

Ex. /. The discount on a sum of money due i yr. 4 mo. hence at 
4I per cent, is ^^48. 9^. Find the sum due, and also its present worth. 

Int. on ;£ioo for i| years at 4f per cent.M;^4f x i} or £6^. 
Discount on £(100+6J) due yrs. hence at 4J p. c.=*;£ 61 . 

Hence ;^6| : £48. gs. :: ;^io6^ : sum due ; 

sum due«»;^(io 61 X48A+6JW;^8i3. gs. 
and Present Worth— j^8i3. 95.-£48. gs."‘£76s. 


} 


Ans. 


Ex. 3. If the interest on Rs. 2 S 3 t. 4a. at 5 per cent, be equal 
to the discount on Rs.2S73. 7a. for the same time at the same rate, 
when is the latter sum due ? 

Interest on Rs.2^3\. 4a.—Discount on Rs.2n3. 7 ^* 

i?.r.253i. 4a, is the P, W, of 7 ?j.2573. 7a. 
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/, Interest on iPj.2331. 4a.«-i?j.2573. 7a.-iPj.2531. 4a.s-iPj.42. 3a., 
but Interest on i?j.253i|^ for i year»»iPj. 253 i| XT§o«"iP*f*®?§** 

the reqd. tinae — (42|®*+*-ff^) yr. = J yr.=*4 months. Ans^ 

Ex. 3. If the difference between the interest and the discount on 
a sum of money for 8 months at 4 per cent, is 12a, Find the sum. 

Interest on iPj.ioo for 8 mo. at 4 p. c. asiPj.^. 


/.iPj.300...«• ipj.8. 

Discount on /?j.3o8.sjSj.S. 

,•...i?j.3oo.— ^ 8* 


«*• the diif. bet. Int. and Dis. on iPj.3ooa>ip£.(8 "SBi 

Hence Re.^^ : 12a. iPj.300 : sum reqd. 

/, sum reqd. ■» iPj.300 x | ^ x = iPj, 1082. 13a Ans. 

539 . The difference between the interest and the discount on a 
certain sum off money for a ^iven time at a ^•uen 9 ate per cent, is the 
interest on the discount Jor the same time at the given rate. 

Since the sum due =»the P. fK + the Discount ; 

Int. on the sum due^Int. on the P. IV. + Int. on the Disc. 
But Int. on the P. ff^.-^the Discount on the sum due ; 

Int. on the sum due = the Disc, on the Sum due 4 * Int. on the Disc. ; 

Int. on the sum due-the Disc, on the Sum due Int. on the Disc. 

Ex. I. The interest on a certain sum of money is iPj.280 for a 
certain time, and the discount on the same sum for the same time 
and at the same rate is iPj.218. 12a ; find the sum. 

/?j.28o— i?j.2i8. 12a. or i?j.6i. 4a. is the interest on i?j.2i8|. 

Hence i?j.6i^ : i?J.28o :: /?j.2i 8| : required sum. 
reqd. sum«-iPj.(2i8f X28o + 6ij)a».ffj.^iooo. Ans. 

Ex. 2. The discount on a certain sum of money due 9 months 
hence is Rs.200 and the interest on the same sum for the same time 
is i?j.207. 8a. ; find the sum and the rate per cent, per annum. 

iPj.(2075 —200) or Rs.^\ is the interest on /?j.2oo for 9 mo. 

/. /fj.7|x| .for 1 year. 

/, Int, on iPj.ioo or the rate reqd.*®/?j.i X y* x|«-/?j^ Ans. 

Again, Int. on the sum for 9 mo. at 5 p. c.s^j.207. 8a. 

... ... ... for I year ... -•^J. 207 | x| ox iPj. 5 |ft. 

Hence Rs.^ : /?j.*gft :: /Pj.ioo : sum reqd.. 

sum read. °«/Pj. 100X^8^ xIm/Pj. 5 S 33 4 A Ans. 

Ex. 3. If /pj.8' be allowed as discount off a bill of ^j.8o due 
6 months hence, how much should be allowed off a bill of the same 
amount due 15 months hence ? 

iPj.8 is 6 months* discount off i?j.8o, 

/, iPj.8 is 6 months’ intefest on i?j.(8o—8) or Rs.^^ ; 

•*. ipj.4 is 3 months* ...ipj.72 ; 


30 
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/. Rs.20 is 15 months’ interest on Rs.y2 ; 

Rs.20 . discount i?j.72 + 20 or i?J.92. 

Hence Rs.(^2 : Rs.%q :: Rs.20 : discount reqd. 

/, discount reqd. ■■ /?j.(8o x 20+92)■g ./gj. 17. 6a. 3^^* 

Ex. 4. If /?i.24 be allowed as discount off a bill ofi?r.i32 
due 6 months hence, what should be the bill from which the same 
sum is allowed as 3 months’ discount ? 

Rs.2\ is 6 months’ discount off Rs.iyi ; 

/, y?j.24. interest on ^.^.(132 —24) or/?j.io8 ; 

/. /?jr.24 is 3 months’. /?j.io8x 2 or Rs.2\(i ; 

/. .^^*24.discount on ^.^.(2164-24) or R5.2^o. 

Hence the amount reqd. 240. Ans. 

Ex, 5. If i?j.i2 be allowed as 6 months’ discount off a bill of 
i?5.i32, and at the same rate of interest Rs.i^o be allowed off a bill of 
i?5.240, for how long a period had the little bill to run ? 

R5.\2 is 6 months’ discount off Rs.\^2 ; 

C^Rs.\2 .interest on i?j.(i32 —12) or Rs.\20 ; 

C,Rs.2o .^j.20o or i?j.(240'-40) ; 

/.il?.r.40 is 12 months’.. Rs.{2^o-~^o) ; 

.\Rs.^o is 12 months’ discount on Rs.2/^0. 

Hence the time reqd. is 12 months. Ans. 

EzampleB CLXIY. 

1 . On what sum of money due at the end of i year 4 months 
does the discount at 4| per cent, amount to ^^.484. 8a. ? 

2 . On what sum of money due at the end of 3 years 9 months 
does the discount at 4 per cent, amount to ;£io5. 8r. ? 

3. The discount on a bill due 9 months hence at 4 per cent, 
per annum is £6. 15.^. ; what is the amount of the bill ? 

4 . If the interest on i?j.8825 at 4 per cent, be equal to the 
discount on y?5.iiii9. 8a., when is the latter sum due ? 

3. If the interest on ^r.5333. 5a. ^p. for 2 years is equal to the 
discount at the same rate on ^.r.5600 due 2 years hence, what is the 
rate of discount ? 

6. If the interest on ;£^455o at 3 per cent, be equal to the dis¬ 
count on £SS73' Bt the same rate, when is the latter sum due ? 

7. At what rate per cent, will the interest on £$72g. 7s. 6d. In 
4 years, be equal to the discount on ;^466 t. 14.^. 4\d. for the same time ? 

8 . The difference between the interest on a certain sum for 
3 years at 5 per cent, and the discount on the same sum due 3 years 
hence at the same rate is i?r.i52. Find the sum. 

9. The interest on a certain sum of money for a certain time 
is Rs.2,6, and the discoimt for the same time is Rs.310 ; find the sum. 
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10 . The interest on a certain sum for a certain time is Rs.70 
and the discount for the same time is i?5.S4. iia., find the sum. 

11 . The discount on a certain sum due 2 years hence is 
^j.638. 8<7., and the interest on the same sum for the same time Is 
JRs.yiS. $a. ; find the sum, and the rate per cent, per annum. 

13 . On what sum will the difference between the interest and 
discount for 6 months at 4 per cent, be 2a. 1*44^. ? 

13 - The interest on a certain sum for 4 years is £2$, and the 
discount on the same sum due 4 years hence is 15^. less. Find the 
sum and the rate per cent.^ 

14 . A tradesman marks his goods with two prices, one for 
ready money and the other for credit of 6 months ; what ratio should 
the two prices bear to each other, allowing interest at 7| per cent, 
per annum ? If the credit price of an article be i?.r.332, what is the 
cash price ? 

16 . The discount on i?s.275 for a certain length of time is Rs.2$ ; 
what is the discount on the same sum (i) for twice that length of 
time, and (ii) for half that length of time ? 

16 . The interest on Rs.S22S for a certain time is -^^.343. 12a. ; 
find the discount on the same sum for the same time. 

17 . If I3<r. 4^. be allowed as discount off a bill of £10 due 6 
months hence, how much should be allowed off a bill for the same 
amount due 8 months hence ? 

18 . If ^r.io be allowed as discount off a bill of and at 
the same rate of interest Rs.25. be allowed as discount off a bill for 
^j.150, due at the end of 8 months ; for how long a period had the 
first bill to run ? 

19 . If £6 be allowed as discount off a bill of £56 for 8 months, 
find the amount of another bill; off which £30 is allowed as discount 
for 20 months. 

80 . If Rs.s be allowed as discount off a bill of125 due a 
certain time hence, what would be the discount allowed of^ if the 
bill had twice as long to run ? 

81 . If £2652. 5s. be due 3 years hence, what sum will be due 
at the end of i year, if Compound Interest be allowed at 3 per cent. ? 

82 . Five volumes of a work can be bought for a certain sum 
payable at the end of a year, and six volumes of the same work can 
be bought for the same sum in ready money ; what are the rates of 
discount and interest ? 

83 . A bookseller sells 20 copies of a book for a certain sum. 
How many will he give for the same sum, allowing credit for 5 years, 
if money is worth 5 per cent.'? 

24 . The discount on a sum due 3 years hence is | of the 
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interest on the same sum for the same period. Find the rate of 
interest. 

>’^*^ 26 . If /fj.io be allowed as discount off a bill for i?57o, due 
sometime hence, what should be the present worth of a bill for 
Rs.iyxi which has only half the time to run ? 

A man bought a horse for 30 guineas and sold him 
immediately for ;^38. loj. payable at the end of 6 months. If the 
use of money be reckoned at 6^ per cent, per annum, what is now 
his gain per cent. ? 

27 . A offers for an estate i?j.378oo, and B offers Bs.45400 to 
be paid at the end of 4 years Which is ww the better offer and by 
how much, allowing 5 per cent, interest ? 

28 . What sum must be paid now in order that a person may 
receive i?j‘.25oo at the end of every year for the next three years, 
the rate of interest being 3^ per cent. ? 

29 . ^.r.1250 is due at the end of 3 months and i?jr.900 at the 
end of 7 months ; what sum at the present time is equivalent to 
both these sums, calculating interest at 4^ per cent. ? In what time 
will the result amount to i^r.i2(;o+-^J.90o at the same rate of 
interest f 

'.'.TT. 30 . I buy a garden for /?.f.35ooo, and sell it the same day for 
Bs.42000 to be paid in two equal instalments at the end of 3 and 
6 months respectively. How much do I gain by the transaction, 
reckoning interest at 6 per cent, per annum ? 


CHAPTER XIV. 

Mercantile Transactions. 

540. Commercial Allowances, it is customary with mer¬ 
chants to allow both in buying and selling certain deductions (such 
as Tare and Tre/) from the weight of goods that are sold by weight 
for the casks, bags, &c,, which contain the goods. 

Tare is the allowance of a certain weight which the seller makes 
to the buyer on account of the weight of casks, bags, &c., which 
contain the goods. 

Tret is the allowance made to purchasers for waste or refuse 
matter after the tare is deducted. 

The total weight of goods without deductions for ^are, tret or 

waste is called the gross weight ; the weight free from all deduc¬ 
tions is called the net weight. 

Ex. Required the net weight of. 18 chests of tea, weighing 
28 cwt. o qr. 2 lbs., tare being allowed at 4 fts. per chest and tret 
16 h)s. per cwt. 
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28 cwt. o qr. 2 lbs. gfross 

4 S>s. X18 _2_ 16 tare 

16 of I cwt. 27 I 14 

3 3 _1? tret 

23 1 4 net weight. 

541. Discounting Bills. A Bill is a discount of agreement 
to pay a particular sum of money at the end of a certain time. 

(i) A Bill of Exchange or Hnndi is a written instrument in 
which one person orders another to pay to him, or to some other 
person, a sum of money at a specified time. Thus ;— 

I^s.Soo. Calcutta^ 30th May iSgj, 


Two months 


after date pay me or order Five hundred 

Rupees, 

Q.^ 

value received. 

To X. y. 


A. B. 

Luckifow, 

< 

N.-W. P. 


Here the Bill is drawn by A>, and sent to X. K, who on 
accepting it, writes his name across the Bill, and engages to pay to 
A, B. or order Rs.^oo in 2 months after 30th May, 1897. 

(ii) A Promissory Note or Note of Hand, is a written 
instrument in which one person promises to pay another or his order 
a sum of money at a specified time. Thus :— 

/?j.8oo. Calcutta^ ^oih May^, iSp/. 

Three months after date, I promise to pay A. B* or order Eight 
hundred rupees, value received. 

X. Y. 

Here, X, V, engages to pay A, B. or his order i?5.8oo at the end 
of 3 months from 30th May, 1897. 

When a bill is due 2 months hence, It is called payable at two 
months’ Sight. 

543 . If now the holder of the Bill or the Note wishes to cafh 
it before it is due, he takes it to a banker or hill broker ; and if he be 
satisfied of the credit of the parties to the bill, he discounts it ; that 
is, he pays the sum specified on the bill or the note, deducting dis> 
count for the time it has still to run. But the practice prevailing 
among the bankers is to deduct the Interest of the sum specified, 
instead of the interest of the Present Worth of that sum, which is 
the True discount (Art. 533). And as the Present Worth of a sum, 
due at some future time is less than the sum itself, the true discount 
is less than the bankers or mercantile discount, called the Com* 
mercial or Practical Discount Hence the difference between 
the true and mercantile discount is the banker’s gain. 

Thus, it has already been seen that the Ttue Discount on Rs.$S 7 
due at the end of 6 months at 4 per cent, interest is Bs.y^, The Com* 
meraalDiscount^ however, is the interest on ^r.357 for 6 months at 
4 per cent., and Is therefore 2a. nearly. 
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543 . A Bill of Exchange or a Promissory Note always runs 
3 days beyond the time specified in it, and these three days are 
called the Three days or Qrace. Although originally a mete 
custom, it has now all the force of law. 

Thus, a Bill drawn on 5th January at 3 months nominally 
due on 5th April, but legally on 8th April. Moreover, calendar 
months are always reckoned, so that a Bill at 3 months, whether 
drawn on 30th or 31st Jan. is nominally due on the 30th April, and 
h^ally on the 3rd May. In calculating the number of days, it is 
usual to omit the day on which the Bill is drawn. 

Ex. I. Find the banker’s disc, on ^5.2505 due in 5 yrs. at 3|%. 

The Banket’s discount is the interest on the given sum. 

Interest or Banker’s discount on Ri.\oo for 5 yrs. at 3i p.c.» 
interest on R5.2 50S«« Rs.-j- x VnHr * * /?J.438. ^a. Ans. 

Ex, 2. A bill of Rs.tjo is drawn on 8th March at 6 months, 
and discounted on 3rd June at 5 per cent. Find the banker’s gain. 

The Bill is nominally due on the 8th of September, and therefore 
legally due on the iith. Also it is discounted on the 3rd June, and 
the number of days between 3rd June and nth Sept, is 100. 

Interest on i?/.ioo for 100 days at 5 p. c.—iPj-S 

/, 101^5 : Rs.^^o Rs.iU •' true discount. 

/, true discount**/?^.—6a. 5*8/. 

73x7400 ^ ^ 

and Rs.ioo : Rs.770 Rs.i^^ : banker’s discount. 

/. banker’s discount •» JPj. 770 x SV x j^j^fsaRs.io. 8a. 9 2^. 
banker’s gain10. 8a. 9*2/. —X’j.io. 6a. 5*8/>., 

■g 2a. 3’4A Ans. 

Sxamplos CLXV. 

1 . Find the banker’s discount on i?J.4635, due in 2^ years, at 
2f per cent. 

2 . A bill of i?.r. 12800, due in i year 10 months, is discounted 
by a banker at 4I per cent. ; what will the holder receive ? 

3. Find the difiference between the banker’s and the true dis¬ 
count on Rs.724g. 6 a. due in 9 months, at 4f per cent. 

4. Find the difiference between the banker’s and the true 
discount on £300. 2.r. 6^., due 4 months hence, at 6^ per cent. 

5 . How much less than the true present worth will a banker 
give for a bill of i?j.9S04, due in 7i months ; interest at 5 p. c. ? 

6. What will a baniHsr gain by discounting a bill ofi?J73io. 
4a., due 2j[ years hence, at 5^ per cent. ? 

7 . What will a banker retain on discounting a bill of Rs,i27So 
drawn on the 4th of March at 10 months, and discounted on the 
14th of August At 5 per cent i 
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8. A bill is drawn for i?f.337. 8a. on July 17th at 2 tnontbs, 
and discounted Aug. nth at 32 per cent. ; how much does the 
holder receive ? 

9 . What deduction does a banker make in discounting a bill 
for /?j.77i 63. 6a. drawn Oct. 10th at 9 months and discounted March 
15th at 6i per cent ? 

10 . What does a banker give as the present worth of a bill 
for ;^562 25 . td. drawn on Sept. 4th at 5 months and discounted the 
same day at 6} per cent. ? How much is the result less than the 
true present worth ? 

11. How much does a banker give as the present worth of a 
bill for ^5.52534. 4a drawn Nov. 6th at 10 months, and discounted 
by him on Feb. 21st at 4| per cent ? 

12 . On 31st Oct. a bill was drawn at 6 months for .^5.3097. loa. 
8^. and discounted Jan. 27th at 7 per cent; what was charged for 
discount, and how much did the banker gain ? 

13 . Required the true discount on ;^2454. 2s, lod. drawn on 
May 10, 1884, at i year, and discounted on April 3, 1885, at 9^ percent. 

11 . A bill was drawn on May 14th at 2 months, and was dis¬ 
counted on July 2nd at 8 ^ per cent. If the banker’s gain was is. 4^., 
for what sum was the bill drawn f 

15 . A person, discounting a bill 8 months before it is due, at 
6 per cent, interest, receives £2. 7s. 6d. less than the amount of the 
bill. What was the bill drawn for ? 

16 - A bill was drawn on March ii for 30 days, and was dis¬ 
counted on March 18 at 4 per cent ; and the banker’s gain was 
What was the bill drawn for ? 

17. A bill for £126. $5. was drawn on March 9 at 5 months, 
interest being calculated at 5 per cent ; the discount on the bill was 
£1. 55. On what date was the bill discounted? 

18 . A banker discounted a bill 9 months before due, and found, 
that he would have lost of what he deducted as discount had he 
reckoned true discount. Find the rate at which interest was cal¬ 
culated. 


51i Commission and Brokerage Commission is the charge 
made by an Agent for buying or selling grods, property, &c. for 
another, and is usually a percentage on the value of the goods or 
property bought or sold. 

Brokerage is the charge made by a Broker for buying or 
selling goods, shares, &c., for another; and is usually a percentage 
on the full amount of the transaction. 

616. Cask Biseonnt. Bisconnt, without reference to time, 
is an allowance which merchants and tradesmen make to such of their 
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customers as are willing to pay ready money. This allowance Is 
usually percentage on the amount of the account. 

5iS. Since Commission, Brokerage, &c. is a percentage on 
the given sum of money, to find their amount proceed thus :— 

Multiply the sum by the number expressing the fate fer cent, and 
divide by loo. Or apply Rule of Three. 

Ex. I. An agent sells goods to the value of iPj.5835, on which 
he receives a commission of 3^ per cent.; how much does h»s 
commission amount to 1 

The commission as ^5.(5835 

Ex. 2. Find the brokerage on ;£5oooat 1} percent. 

The brokerage*5000X i| x T?in ”il 75 - Ans. 

547. Insnranoe. Insurance is a contract by which one 
party undertakes to pay a specified sum, at the death of a person, 
or against any loss to houses or goods by fire, or tc ships or their 
cargoes at sea, in consideration of the protected party paying year 
by year, or once for all, a certain percentage of that sum. 

The parties who take the risk are called the Insurers or 
Underwriters, and the protected party is called the Insured. 
The con^'ideration mpney paid by the insured is called the 
Premium, the instrument containing the contract is called the 
Policj of Insurance ; and the stamp duty on the policy is called 
the Policy duty. 

5ia When a man insures, so as to recover not only his 
property, but the premium and all other expenses connected with its 
insurance, it is said to be covered. 

549. Insurance is calculated in the same way as Commission. 

Ex. I. What sum should be paid for insuring a vessel and 
cargo worth i?.r.2225o, at 3I per cent. ? 

The premium reqd.*/gj.2225ox3iXT4iT—jg j 723. 2a. Ans. 

Ex. 2. A cargo is valued at ;^527o. 6j. ; the premium on insur¬ 
ance is at the rate of 5 guineas per cent., policy duty at 4s. per cent ; 
and commission per cent. ; what sum must be insured to cover the 
cargo and the expenses of insurance, and what premium must be paid ? 

Deduct from jfiioo In case of loss, for every ^100 

Premium £$. 5s. od. received from the underwriters, 

Policy duty 4J. od. js for expenses of in- 

Commiss ion 8j. gd. jfcS» * 7 ^- surance, and the remaining £^4, 
£$. J7S. gd. £g4. is. ^d. is. $d. is for cargo ; hence to 
recover both cargo and expenses of insurance we must insure £100 
for every ^^94. 2J. ^d. of cargo; therefore 

£94. 2J. $d. : £5270. 6s. :: £100 : sum to be insured, 
or £94A ’ :: ;^ioo ; sum to be insured. 

sum to be insured*;^** 10 ® x loox v 48 v —/S 6 oo. Ans. 
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Also, the expenses of insurance are at ^he rate of £5. 17J* 9</. for 
every £g4» 2s. $d. of cargo ; therefore 

£94. 2s. id, : £5270. 6s, :: £$, 17s. gd, : expenses of insurance ; 
expenses xtgA,^£{^270’?a%^l\’*'gM »£l2g, 14J. 

And ;^94. 25 . id. : £$270. 6s. :: £5. <s. : premium to be paid. 

/, premium rcqd.« £(52701^ x 5i+94^o> • ^£2g4- Ans. 

Examples CLXVI. 

I . What does a factor receive for selling goods to the amount 
of Rs.i7l8. la. 4p. at a commission of if per cent. ? 

3 . What is the ready money payment of an account amounting 
to Jis.iS97- 6a., allowing a discount of 2\ per cent. ? 

3. What is the brokerage upon a money transaction of £271. 
15J. at 3r. 4d. per cent. ? 

4 . What is the brokerage on J?r.768i. 4a. at Re.i, toa. 8p. 
per cent. ? 

5 . For what sum should goods, worth ;^4384. or. 3<f. be insured 

at £2. 6s. 8d per cent, that the owner may recover, in case of loss 
the value of both goods and premium ? • 

6. A commission agent sells 1436 barrels of dour at Jis.il per 
barrel ; what commission does he receive at 4J per cent ? 

7 . The brokerage on a certain sum at $5. 4d. per cent, amounts 

to 7l^>; find the sum. 

8. A man insured his house for A^i-.i68oo at ^r.3. 12a. percent, 
so that in case of hre he might recover both the value of the house 
and the premium. Find the value of the house. 

9 . What sum must be paid to insure a cargo worth ^^.25850, 
the premium being jRs 17. 8a , policy duty Re.j^ and brokerage Rs.u 
4a. per cent, respectively ? 

10 . A ship is insured for | of its value at | per cent, and the 
insurance amounts to /Pi. 1560. What is the value of the ship ? 

II . At what rate per cent, is discount allowed when a trades¬ 
man deducts JRs.40. 6a. 6p. from a bill of ^^^.897. 14a. %p. ? 

12. An agent sells goods to the value of Rs 796536. 4a. on 
which he receives a commission of 3f per cent, while his office and 
other expenses amount to 22^ per cent, of his commission. How 
much clear profit does he make, and how much does he remit to 
his principal ? 

13 . A broker at the public sales buys 5 chests of indigo 
weighing 18 cwt 3 qrs. 22 lbs. net, at Rs.2. 14a. 8/. per S>. • 6nd the 
brokerage at | per cent 

14 . A ship worth ;^I5325 is to be insured, so that its value 
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and air the expenses connected with its insurance may be covered. 
The premium is 2\ guineas per cent., policy duty 4s. per cent., and 
brokerage J per cent ; what is the amount of the whole expenses 
paid on insurance ? 

15 . What sum must be paid on the insurance of a cargo of 
the value of 7^5.34575. 4a., so that in case of loss the cargo and all 
expenses of insurance m^y be recovered? The premium is at the 
rate of /^s.47. 4a. per cent., policy Rs.z per cent., and agent's com¬ 
mission 4 per cent. 


550 Invoice, Ac count-Sales, &c. 

An Account-Sale is a statement drawn out by a Commission 
Agent or Broker shewing the sales he has made of goods in beha'f 
of another party. It is of the following form ; — 

Account-Sale of 15 chests pf tea, per S. S. San Salvador from 
London, on account of Messrs. Hare and Blackett, Canton. 


II. B. 

No, 

1 to 15 

cwt. qr. lt) 5 . * cwt. qr. lbs. 

3 chests 23 2 IS gross. 2 0 12 tare. 

5 ... 38 I 24 ... 3 I 15 ... 

4 ... 32 3 6 ... 23 18 ... 

3 ... 24 0 18 ... 2 2 II 

119 0 7 0 3 17 tret. 

£■ 

1 

i 

i 

H- 

1 

j 

i 

1 


Deduct II 3 7 1137 

Net 107 I oat;^ii. 125 . 4 d. per cwt... 

cwt. qr. lbs. 

Overtaker 7 2 19 i i 19 tare. 

Deduct 135 0 I 14 tret. 

t 24 S 


9 


Net 5 3 I4at;^ii. 1 os. per cwt. 

67 

ri 

B 


Gross proceeds,.. 

*313 

9 

0 


Charges. 




• 

jC- j d. 

Insurance on 1320 at 2 per cent. ... 26 8 0 

Policy Duty ... ... ... 3 18 6 

Freight on I20 cwt. at ii^tf. per cwt. ... 5 15 0 

Primage and dock dues ... ... 40 6 6 

Other charges ... ... 2 17 3 

Insurance of fire ... ... 215 

Sale charges ... ... ... 3 9 7 

Commission on .>^1313. 9s. od. at 2)^ p.c. 32 16 9 

... on ;^i320. os. od. at ^ p.c. 6 12 0 

124 

5 

c 


Net proceeds due to Messrs. Hare and Blackett 

1189 

4 

0 


, So ,. } «• S- Bobgett & Co. 





When a merchant (Henry Smith) of London ships goods, &c., on 

account and risk of a merchant (Charles Brown) of Calcutta, he 

sends with the goods a paper containing a memorandum of goods 

« 
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with prices to the buyer. This is called an Invoice. It is of the 
following form, and differs in many respects from the simpler 
Invoices given in Page 305 :— 

Invoice of 36 boxes of coffee shipped on board the S. S. 
Golconda^ William liurkett, master, for Calcutta on account and risk 
of Charles Brown. 


C. B. 

No. cwt. qrs. fts. cwt. qr. 

fts. 



■ 



I 24 3 18 gross T 2 

25 

tare. 


■ 

■ 

1 to 4 

2 18 2 25 . 1 0 

9 




■ 



3 36 1 7 . 2 0 

27 

• • • 



■ 

■ 


'4 30 2 13 . I 3 

14 

vet 



■ 

1 


120 2 7 63 

19 

V • • 



■ 

1 


6 3 19 





■ 

I 


J03 2 16 net at lo^d. per 

lb. 



507 

17 

B 


Charges. 









L 

s. 

d. 





Bond and Custom-house entry. 

0 

18 

6 





Cost of empty boxes. 

3 

4 

0 





Small Charges.... 

•i 

^5 

6 





Bills of Lading. 

0 

3 

4 





Brokeiage on ;^5o8 0 0 at p. c. 

7 

12 

J 

13 i 13 

9 


Commission on ^521 10 9 at 2! p.c. 

13 

0 

to 





Insurance on ••• 2 p.c. 

10 

10 

0 





Commission on ;^525 ... ^ p.c. 

2 

12 

6 





Policy duty 

1 

3 

4 

27 

6 

8 


Errors Excepted. 


• • 

548 

17 

5 


Londnn r 1 








't-l r o ^ f Henry Smith. 

The loth Jan., i8go. J 






551. Bill of Lading, Bill of Exchange, &c. 

When a merchant in London ships goods to a merchant in 
Calcutta, he takes from the captain of the ship a receipt of the 
goods made over to bis charge. This is called a Bill of Lading ; 
and the Captain will not deliver the goods to any one who does not 
hold the Bill of Lading. 

The Shipper or Consignor also draws a Bill of Exchange on 
the Consignee ordering him to pay to his Agent or to a certain person 
in his behalf the value of the shipment. It is of the following form :— 

No. 512. JSxckat^e for 17s, 5^. 

London^ Jan, zo, i8g6. 

At Thirty'days after sight of this our First of Exchange (Second 
and Third of the same tenor and date unpaid) pay to the Mercantile 
Bank of India, Limited, the sum of Five hundred and forty*eight 
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pounds, seventeen shillings, and five pence, value received against 
shipment per S. S. Golconda^ which place to account of 

HENRY SMITH. 

To Messrs. Charles Brown & Co. 

Calcutta. 

This is accompanied with an advice containing the rate at which 
Exchange is to be calculated. 

Now, the Shipper may, if he chooses, send this Bill, together 
with the Bill of Lading and Policy of Insurance to his Agent in 
Calcutta for presentation to the Drawee ; but instead of doing this, 
as it will incur some delay in getting the money, the usual custom 
is that he goes to a Banker and asks him to discount the Bill, 

pay over the value of the Bill (less commission) on the strength 
of the documents. If the banker agrees he takes the Bill and pays 
cash to the Shipper, at a rate of exchange to be agreed upon be* 
tween them. The banker now becomes the master of the goods. 

The Banker forthwith despatches the Bill by the first and 
faster mail steamer to his Agent in Calcutta (sending also two dupli* 
cates called the Second and Third of Exchange, by other steamers 
In case of accident). On its arrival in Calcutta, the Banker’s Agent 
presents the Bill to'the Drawee for acceptance. The Bill is then 
said to be sighted, and if* the business is all in due form, the 
Drawee accepts it, i.e.^ signs it and writes on it the date at which 
it matures, i.e , becomes due. The Bill is then returned to the 
Banker’s Agent and the Drawee binds himself to pay the amount 
of the Bill on due date. When the Bill is attached to the Bill of 
Lading and Policy of Insurance, it is called a Documeutary 
Bill ; if not, a Clean Bill. 

The Bill, which one merchant draws on another for certain, 
goods sold to him is called a Draft, and it becomes a Bill when 
the buyer accepts or puts his signature to it. 

552. Exchange. Exchange is the rule by means of which 
It is ascertained what sum of money of one country is equivalent 
to a ^ven sum of another, according to some settled rate of 
commutation. 

Thus, by Exchange we find the value of ;^5 in and vice-versa. 

553. The Course of Exchange is used to express the sum 
of money of any place given in exchange for a dxed sum of that 
of another ; and the Par of Exchange denotes the sum of money 
of any place, which is of the same intrinsic and real value, as that 
fixed sum. 

Thust in tht Par of ExchangCt £i is equal to i?r.to ; but in 
the Course of Exchange £\ sterling, a fixed sum is equivalent 
to a variable number of Indian Rupees, more or less, according to 
circumstances. 

The Arbitration or Comparison of Exchanges is the 
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method of determining upon the rate of Exchange, called the Par of 
Arbitration, between the first and last of a given number of places, 
where the Course of Exchange between the first and second, the 
second and third, &c., of these places is known. It is called Simplo 
or Gomponnd Arbitration, as three or more places are concerned. 

65 i. Exchanges between merchants are effected by means of 
written instruments, called Foreign Bills of Szchange or briefly 
F oreign Bill ; and a Bill on London entitles the holder to obtain 
gold in London for the value of the amount mentioned in the Bill. 

Foreign Money Table. 

(a) Gold Currency. 

f-c -oo centimes ] 


Italy . I lira nioo centesimi 


Spain ... ... 

f^recce ... ... 

...I peseta 100 centesimos 1 

. ...I drachma »100 lepta 1 

nearly. 

Servia . 

...1 dinar 

e 100 paras 


Bulgaria 

...I leva 

ss 100 stot^nkis 


Romania 

...I ley 

a-100 bams j 


Austria 

...1 florin 

»100 kreuizers 

• ij. ... 

German Empire 

...I marc 

m 100 pfennige 

«* iifd. ... 

Holland 

...I florin 

m ICO cents or 1 
20 stivers / 

=air. 8if. ... 

Norway, Sweden, \ 

Denmark 

/...I krone 

■■ 100 ore 

= id. ... 

Portugal 

...I milreis 

■> 1000 reis 

4 ^» ... 

United States 1 

...I dollar $ 

moo cents 

“ 4 J. 2 d. ... 

Canada / 

India I 

0 ) Silver 

Currency. 

»16 annas 1 

XX# 

Ceylon J **• 

...I rupee 

■» 100 cents / 

China 

...I tael 

■■ 1000 cash 


Russia 

...I rouble 

100 copecks 

lid. ... 

Turkey 

...I pound 

«■ 100 piastres 

-■i8x. ojrf. ... 

Japan 

...1 yen 

m 100 sen 

id. *»* 


555. From the nature of Exchange we see that the operations 
necessary to calculate it, are only applications of the Rule of Propor^ 
lion ; but the easiest method is the application of the Chain Rule. 

Ex. /. What Indian money must be paid for ;^!6643. \js. 6d.^ 
the course of exchange being ir. per rupee ? 

(i) IS . io\d. : ;^6643. I 7 <^' : sum in Indian money ; 

or 22 \d : 1594530^. w Re.i ; sum reqd. 

sum reqd.*»^j.(iS 9453 o+ 22 j)«-jPj. 7 o 8 ^ Am. 
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(ii) Reqd. no. of ^^.■■£6643. 17s. 6ii, or ;^6643i-. 

IS. lojff. or 

no. of Rs. reqd. ■■ 6643 J -1-3*1=V** 70868. 


Ex. 2. If the exchange between Amsterdam and Paris be 54^. 
for I crown, and between Amsterdam and London be 33.^. gd. 
Flemish for £1 ; what is the par of exchange or the arbitrated price 
between Paris and London ? 


Let X be the exchange value of the crown in d* 


Reqd. no. of rf. — i crown, 

I crown ■*54^* 

33r. gd. or 405^/. or 24od. Hence i crown at Paris ■>33//. in London 


405 •’ 


Ex, 3. Convert ^1.23000 into English money, when English 
money is at a premium of 15 per cent. ; the par of exchange being 
2$. per rupee. 

At par, 2s.fmRe.i ; /. at 15 p. c. premium, 2s.mRs.\%. 
Re.im'i^yi2s.>»^^s. ; and 7 ?j.23000=1^ x 23000=£2000. Ans. 


Ex. 4. A New York merchant remits 27940 florins to Amsterdam 
by way of London and Paris, at <i time when the exchange of New' 
York on London is 4*885 dollars for of London on Paris is 25 fr. 
40 c. for £1^ and of Paris on Amsterdam is 212 francs for 100 florins ; 
per cent, brokerage being paid in London and in Paris. 


Dollars reqd. •■27940 florins, 

100 212 francs, 
ioo«ioo| fr., with brokerage, 

2540-1001^, . 

I •■ 4*885 dollars ; 


Dollars reqd. 

-a ^7940 X 212 X 801 X 8bi X 4885 
loox 100X2540x8x8x looo 

»= 11420*317 . 

11420 dollars 32 c. Ans. 


Ex, 3. Find the par of exchange between the U. S. gold eagle, 
weighing 258 grains ^ fine, and the sovereign of which 1869 weigh 
40 fts. of gold II fine (4 eagle = 10 dollars.) 


£*s reqd.«i eagle, 

1=258 grs. $ standard, 
ro= 9 grs. fine, 

11 = 12 grs. Brit, standard, 
5760* I ib. 

4o-;^.i869 ; 


„ d.,=»58.><Slx »?^i869 
^ 10X11X5760X40 

= 2054838 

i.e.^ I -eagle«i;3054838... 

I dollar gold=;£‘2054838... 


Ex. 6. Find the relation between the sovereign and the Napo¬ 
leon, as determined from the intrinsic value of the two coins :~ 
40 Bis. Biitish standard gold, || fine, is coined into i8(^ sovereigns ; 
and 15432 grains French stanaard gold, fine, is coined Into 155 
N apoleons, (i Napoleea= 2a fr.) 
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Napoleons reqd.*»;^i, 

i869*B4o1bs. British standard, 
I2ssii1[bs. fine, 

1 n 5760 grs... 

gsMio grs. F'rench standard, 
15432=155 Napoleons ; 


/. Napoleons reqd. 

40XII X 5760X IPX 155 

1869x12x9x15432 

« r26iio6. 

£ I 1*261106 Napoleons 
■» 25 22212 francs 
= 25 fr. 22 c. A ns. 


Examples CLXVII. 

1 . Reduce ;^i857. 14J. 3//. to rupees, &c. at the rate of js. 
for I rupee- 

2 . How many francs will be given in Paris for ;^688. I4J‘. 8ci, 
when the course of exchange is 25 fr. 42I c. for ? 

3. If;^i=*24fr. 57 c., express in francs and centimes £107. 
i6j. o\d.i and £256. y. ^\d. 

4 . How many dollars must be given for a letter of credit on 

London for ;^2346. loj., when the exchange is 489 cents for ? 

• 

5 . What is the arbitrated rate of exchange between Hamburgh 
and Paris in francs per 100 marcs, when the course of exchange 
between London and Paris is 25*45 francs for £jf and between 
London and Hamburgh 2048 pfennige for ;£i ? 

6. A person in London owes another at Petrograd 500 roubles, 
exchange at ^od. sterling per rouble, but remits to Paris at 24 francs 
per pound sterling ; thence to Lisbon at 500 reis for 3 francs ; thence 
to Amsterdam at 2o stivers per crusado of 400 reis and thence to 
Petrograd at 25 stivers per rouble ; find the arbitrated rate between 
London and Petrograd and the gain or loss by the circuitous mode 
of remittance. 

7 . The rate of exchange between London and Petrograd is 
3i|^. for one rouble, between Vienna and Petrograd is 95I florins 
for 60 roubles, and between Paris and Vienna is 93^ florins for 2oo 
francs ; find the arbitrated rate between London and Paris in francs 
for £i sterling. 

8 . If London exchanges with Holland at a gain of 6| per-cent, 
when the rate of exchange is at 35J. 6d. per £ sterling ; what Is the 
par of exchange ? 

9. A person on leaving England exchanged his English money 
for French at the rate of 25 francs for a sovereign, and on arriving at 
Munich received 134 Bavarian gulden for 300 francs ; what was his 
loss (i) in English money, (ii) in French money, supposing a gulden 
to be worth i.r. 8^. ? 

10 . The rate of exchange being £1=25*4 francs, 3 7$ francs* 
10$ kreutzers, 60 kreutzers*! florin and the cost of travelling in 
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Germany being i| florins per German mile which is equal to 44£ngUsh 
miles ; find the expense, in English money, of travelling 581 English 
miles in Germany. 

11 . If be worth 1175 Dutch'guilders, loi thalers worth 
17; guilders, and 2 thalers worth 7 35 francs, how many francs should 
be received for ;^4o ? 

12 . Exchange 5220 dollars for English money when it is at a 
premium of 7 \ per cent., given that at par i dollar—41. 2d. 

18 . Exchange /?j. 19000 for English money when it is at a dis¬ 
count of 5 per cent., given that at par Re.i"»2s. 

li. A merchant in Calcutta wishes to remit Rs.^ioo to London 
a rupee being equivalent to u. ^d. For what sum in English money 
must he draw his bill when bills on London are at a premium of 
2| per cent. ? 

15. Calculate the par of exchange between the dollar and the 
shilhng, when British standard silver is valued at 6 o|^. per oz., 
having given that 1 dollar weighs 412^ grains, and is fine ; and 
I ib. Troy standard silver, fine, is ccined into 66 shillings. 

16 . When Britijsb standard silver is valued at 6i§//. per oz., 
find how many francs are equal to 2or., having given that i ft. 
Troy standard silver, fine, is coined into 66 shillings and 15432 
grains French standard silver, fine, is coined into 200 francs. 

17 * A person in London owes another at Petrograd 2460 
roubles 50 copecks, whi(± must be sent to him through Paris. He 
pays the needful sum to his broker at a time when the exchange 
.^tween London and Paris is 25 fr. 35 c. for and between Paris 
and Petrograd 339 centimes for i rouble. The broker delays 
remitting until the rates are 25 fr. ,62| c. for ;^i, and 337 centimes 
for one rouble. What does the broker gain or lose by the delay ? 

18 . Find the value of in marcs and pfennige of Germany, 
having given that 15432 grains of fine gold is coined into 1394 
20 marc pieces, that i ft. of standard gold is coined into 46|§ 
sovereigns and that standard gold is fine. 


556 . JjiBllities. An AnnuitJ is a fixed sum paid periodically 
under certain stated conditions; ^ the payment 'may be made either 
once a year or at more frequent intervals. 

Annuities are called certain when they are payable for a fixed 
number of years ; when they are payable during the lifetime of a 
person, or of the survivor of a number of persons, they are called 
contingent or life annuities ; and when they continue forever, 
they are called perpetnal annuities. An annuity is said to be in 
pOBSeiiion, when it is payable at present ; but when the payment 
is not to besin until after the lapse of a certain number of years, it 
Is called a deferred annuity or reveriion. 
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If the annuity is to continue for ever, it is called a perpetnitj. 
An annuity is said to be wotth as many years’ purchase as there 
are pounds in the value of the annuity of ;£i. 

557. A freehold estate is an estate which yields a perpetual 
annuity called the rentt and thus the value of the estate is equal to 
so manyyears^ purchase or so many years’ rent. 

Ex, I. If a freehold estate be worth 20 years’ purchase, find 
the rate of interest. 

If the annual rent be the value of the estate is £20. 

/, rate of interest = X 100) or 5 per cent. Ans. 

Ex. 2. If the rate of interest be 4 per cent., how many years' 
purchase is an estate worth ? 

The interest would amount to ;£ioo in (;£ioo-i-;^4) or 25 years. 

/, the estate is worth 2; years’ purchase. Am. 

Ex, 3. An estate is bought at 25 years’ purchase for ;^i50oo, 
two-thirds of the purchase money remaining on mortis’age at 3 per 
cent. The cost of repairs averages annum. What interest 

does the purchaser make on his investment ? 

I of 15000 or ;^ioooo remains on mortgage ; so he invests only 
£{ 15000—10000) or ;^50oo. Also the estate being bought at 25 years’ 
purchase, he gets yearly of ;£I5000=;£600. 

Now he has to pay ygn x ;^ioooo or ;^3oofor interest on mortgage, 
his total expenses are ;^30o+2i^ioo=s;^400. 

Hence, on j^Sooo he gets an annual income of ;f(6oo -400) or £200. 

£5000 : £joo :: £200 : rate per cent. reqd. 

/, rate per cent. reqd.=4. Ans. 

Examples CLXVIII. 

1. A freehold estate is sold at 28I years’ purchase. What rate 
of interest is received on the investment ? 

2 . How many years’ purchase, t.e., how many years’ rental 
should be paid for freehold property to clear 3^ per cent. ? 

3 . A person purchased a freehold estate for 40000 ; what is 
the annual rent, if it is worth 25 years’ purchase ? 

4. A freehold estate worth Es.2800 a year is sold for Rs.70000 ; 
had the rate of interest. 

6. An estate is bought at 20 years’ purchase for i?.r.20oooo, 
three-quarters of the purchase money remaining on mortgage at 
4 per cent. The cost of repairs averages Rs.isoo per annum. What 
interest does the purchaser make on his investment ? 

6. A College purchases 47 ac. 3 ro. 9 po. of land for £282^ ; 
and 33 ac. 1 ro. 20 po. of land for £1^7^ ; the Incidental expenses of 


31 
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transfer, &c. amount on the first lot to £60^ and on the and lot to 
;^4o; the first lot realizes a yearly rent of £2. 4^. an acre ; the second 
lot a yearly rent of 50^. an acre. How many years’ purchase was 
given for all the land ? 

7 . An estate is bought at 25I years’ purchase for ;£34oo ; three- 
fifths of the purchase money remains on mortgage at 4^ per cent. 
The cost of repairs, &c. averages £q. 6j. What interest does the 
purchaser make on his investment ? 

8 . The annual rent of a freehold estate bought for ;£88i7. 51. 
3^., is £345. 15s. 6d ,; at bow many years’ purchase was it bought? 


CHAPTER XV. 

Stocks and Shares. 

568. Stocks. Stock is the term applied to money lent to 
the Government of a country, or to a Trading Company, at some 
specified rate of interest. 

When the Government of a country wants money for any pur¬ 
pose, such as to carry on any costly war or to construct a large 
railway, it generally borrows or contracts a Loan. If the money is 
borrowed from the nation itself, it is called the National Debt; 
but if borrowed from people of other nations, it is called a Foreign 
Loan, or more briefly, a Loan. The borrowing of money by the 
Government is effected by giving to the Lenders in exchange for their 
money, dovornment Bonds or Acknowledgments, implying 
that the Nation is indebted to them for the sums advanced, whilst it 
reserves to itself the option of the Tune of paying off the Prin¬ 
cipal on the express condition to pay the interest on it regularly at 
fixed periods in the mean time. 

Thus, if the Government of India were to borrow to the amount 
of 5 crores of rupees at 4 per cent., and A had lent Rsaooo of this 
sum, A would be said to have Rs.iooOf 4 per cent. Stock, and would 
receive a document entitling him to receive the Interest, (vie.t Rs.40) 
upon this stock from year to year, until the Government chose to 
repay the Principal and put an end to the debt. 

559. The source from which the Interest is paid is called the 
Public Funds, or simply the Funds, being however, only an 
imaginary property, representing the credit of the country itself, 
which Is pledged to the payment of the debts contracted by its 
Government; the Interest is pB.\A half yearly^ and the document, 
entitling the possessor to receive it, may be sold and transferred 
from one party to another, just as any other kind of property. 

560. The debts of the British and the Indian Governments are 
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in the form of Bonds or Promissory BTotes. Money lent to the 
Government of India is said to be invested in GOTOnunont Of 
India Socniities ; but when lent to the Government of England, 
it is said to be invested in the Funds. 

561 . The following are the most important of the English 
Stocks :— 

(1) The Consols (abbreviated from Consolidated Annuities) 
are so called from the consolidation or amalgamation of several loans 
into one loan, bearing the uniform interest of 3 per cent., now 
reduced to aj per cent. 

(2) The Bednced Consols are so called because their rate of in- 
tei est was reduced from a higher to a lower rate at a subsequent date. 

( 3 ) The New 3 per cent. Stock has originated from the 
conversion of a higher stock to a 3 per cent, stock. 

Besides'these, there is a small amount of New 2^ per cent. 
Stock, and still smaller amount of New 3^ per cent., and New $ per 
cent, stock. 

5 S 2 . It is usual to name the several kinds of stocks according 
to the annual lates of interest they bear ; as *the 2| per cent, consols,* 
‘the Turkish 5 per cents.,* ‘the 4 per cents.,’ 'the 3 per cents.,* ‘the 
4 per cent, promissory note,’ and so on. The prices of the various 
stocks published in the money-market column in Newspapers, are 
said to be quoted. 

Thus, if the 4 per cents, be quoted in the money market at 96, 
the meaning of this is, that for Rs.cj/b or of money a person can 
purchase 100 or j^ioo stock, which will entitle the owner to 
receive a half-yearly dividend of .^j. 2 or £2 from Government 

563 . The fluctuations in the price of stock are not caused by 
any variation in the rate of interest which is paid ; for it is fixed once 
for all by the Government at the time the money is borrowed. But 
commercial or political changes or expectations at home and abroad 
constantly disturb the price of stock, even two or three times in the 
same day, according to circumstances Hence, if a person sell out 
his stock from the Funds, he will be able to obtain more or less 
sterling money for each of his bonds, according to the^ interest it 
bears and also according to the circumstances of the times, which 
may influence the stability of the national credit; and if he buy into 
or invest capital in the Funds, the sum of ready ntoney advanced by 
him for each bond will be regulated by the same circumstances. 

Thus, if at the time A wished to sell his stock, money was else¬ 
where making 5 per cent., it is plain that no one would give him 
£\go for the right to receive 4; but since ;£8o,of commmi or 
sterling money (as it is called) would now bring ;£4 interest, he 
would be able to sell his ;^foo stock for ;^8o ; and the 4 per ceiits» 
would be said to be selling at 
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564. The students should most carefully note the difference 
between the paper or nominal value of stock and the cash or actual 
pricey and also between the sum invested and the amount of stock held. 
Thus, if the 4 per cents, are at 96, a man who invests 19200 will 
be able to purchase /?j.20ooo stock. And, therefore while the amount 
of stock held by the man in this case is Rs.^ooooy the actual or cash 
value of that stock is only 19200. It is also worthy to note the 
expression so many in the so many per cents. —for instance‘;^5ooo in the 
4 per cents.’ The meaning of this expression is not that the man in¬ 
vested ;^5ooo in the 4 per cents., but that he holds stock of the nominal 
value of ^5000 in the 4 per cents. If we suppose these 4 per cents, to 
be at 98, the sum invested at the time of purchase would be ;^4900. 

565. Shares. Trading Companies raise money in a different 
way. Suppose several persons interested in a particular line of 
business, such as the construction of a railway, meet together and 
propose to start a company. These men, called Promoters, first 
decide what amount of money or Capital will be required for the 
purpose, and elect among themselves a few who are most fit to 
manage, and direct the affairs of the company. These men are c-tiled 
the Directors and the association a Joint Stock company. 
The directors then i^ue a prospectus, stating the amount of 
capital required and the rate of profit expected if the project 
succeeds ; they divide the capital into a large number of equal 
parts or shares and invite the public to subscribe towards 
them. A man can take as many shares as he pleases, and thus 
become a Shareholder. Generally the whole amount of a share 
is not paid up at once. The directors make several Calls upon the 
shareholders for paying up each time a part of the amount. Some 
times the whole capital is not required but only a part of If, and 
each shareholder has to pay a proportionate pait of his share. The 
part which is thus paid is called the Paid-up Capital. When all 
the shares are fully paid up, and when, therefore, the capital consi¬ 
dered necessary for the project is raised, the Company usually 
converts its shares into stocky because, in the case of Stock, transac¬ 
tions can be carried on with reference to any portions ofity whereas 
in the case of Shares, fractional parts of those Shares cannot be 
transferred. When the concern begins to yield profits, they are 
divided among the shareholders at so much per share or generally 
at so much per cent, at regular intervals usually six months, after 
ail the expenses are paid and a certain amount is set aside to meet 
contingencies. This is called the Reserve Fund. What each 
shareholder receives as his portion is called his Dividend. Hence 
it appears that the rise or fall in the market value of shares depend» 
very much on the dividend which is declared. 

Suppose a company’s subscribed Capital is 20 lacs divided into 
20,000 shares of Rs.xoo each, and the paid-up capital 16 lacs or 
Rs 80 per share. If the net profits at the end of six months be 
^.r.25000, the dividend would be Rs.ii.yycxs for 20000 shares or Re.i, 
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4'<. per share : and the percentage on the.paid-up capital would be 
Re,i. 4a. on Rs.80 in the half year, t. e., per cent, per annum. 

586. Preference Stook.^ When the originally subscribed 
capital of a Company {proves insufficient to carry on the project, it 
does not, in such cases, issue more shares of the kind issued at first, 
but borrows money at a fixed rate of interest promising to pay this 
interest before the profits are divided among the shareholders. Capi¬ 
tal raised in this way is called Preference Stock, as distinguish¬ 
ed from the capital subscribed at the beginning, which is called 
Ordinary stock. 

567. Debentures. The deeds of mortgage or doMofs given by 
Joint-stock Companies, Municipalities and similar other Corporated 
bodies for borrowed money, are called Debentures. 

568 . Par, Premium, &o. When the market values of stocks 
are the same, as their paper or nominal values, they are said to be 
at par ; when greater, at premium or above par ; when less, 
at Mscount or below par. 

Thus, if Rs.ioo stock sells for Rs.ioo, it is said to be at par ; if 
at /?j.io5, at 5 premium or above par \ and if at 96, at 4 Discount 
or below par. 

569 . Brokerage. Purchases and sales of Stocks, Shares, 
&c. are usually made through Agents, called Stock-Brokers or 
Brokers, who generally charge ^ per cent. (i. e., 2a. on ^^.loo, or 
2s. 6d. on ;£ioo) upon the amount uf Stock bought or sold. Hence, 
the brokerage must be added to the price of Stock which is bought 
and subtracted from the price of that which is sold through them. 

Thus, if the market value of Rs.ioo stock be Rs,\o2. 8a.^ the 
buyer will have to pay Rs. 102. loa., while the seller will get only 
Rs. 102. 6a. Unless the brokerage is mentioned, it need not be 
noticed in working Examples in Stocks. 

570 . All Examples in Stocks depend upon the Rule of Pro¬ 
portion and may therefore be solved by the Rule of Three. 

Ex. I. What sum of money will purchase /?jr.24000 stock in 
the 3 per cents, at 89I ? 

Here, iffr.ioo stock costs /?r.89^ in money ; 

Rs.ioo stock ; Rs.24000 stock :: /?.r.89| : reqd. sum of money ; 
the reqd. sum of money ■»i?r.(24o x 89I) =■ Re-'i 1480. Ans. ^ 

Ex. 2. What sum must be invested to purchase ^2300 stock 
in the 3 per cents, at 90^, brokerage ^ per cent. ? 

Here, ;f^ioo stock costs, with brokerage, ;£(9o|-|'|) or ;£9o} ; 

/. £100 stock : ^£2300 stock ;^90^ : reqd. sum of money ; 
reqd. sum of money»;^(23 x 9ol)= ;^2o8i. loi. Ans. 

Ex. j. A person has one lac of rupees stock In a Tea Company, 
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whose shares are at 135 per cent, premtum. He sells out ; what 
amount of money will he receive, brokerage being | per cent. ? 

Here, Rs.ioo stock sells for or ^^.234! in money ; 

/, /?f.ioo stock ; 100000 stock :: -^^.234^ : reqd. sum of money ; 

/. reqd. sum of money ** Rs.( 1000 x 234^) iff 234875. Ans. 

Ex. 4 How much will be received from the sale of ;£245o. io.r. 
stock in the 3^ per cents, at 96^, brokerage ^ per cent. ? 

Here, ;^ioo stock realises ;^196J - or £96^, in money ; 

£100 stock : ;^245oi stock ;^96| : reqd. sum of money ; 
/, reqd. sum of money - ;fi<24*So5 x 96 375)- ;^236 t. 13J. 4f/f. \q. 

Ex, 5. How much stock can be purchased by investing 
28500 in the 3 per cents, at 75 ? 

Here, Rs.f^ in money will purchase Rs.ioo stock ; 
i?f.75 : .ff/.285oo Rs.ioo ; reqd. amount of stock ; 

/.reqd. stock—.^ j.(28soo x ioo4"75)« 38000. -Ans. 

Ex, 6. Find the quantity of stock purchased by investing 
;£2353 in the 3 per cents, at 9o§, brokerage ^ per cent. 

Here, £(9o|+i) or ^£^90^ will be required to purchase ;{^ioo stock, 

,•,490^ : ;^2353 :: 4100 stock : stock reqd. 

reqd. stock*=;^(23S3 x loo-s-qoj)— 42600. Ans. 

Ex. 7. What amount of India 5 per cent, stock at iiif must 
be sold to realise 17728. 8a. through the agency of a broker ? 

By selling Rs.ioo stock, |) or Rs.ix i| can be realised ; 

/, : Rs.iy72%\ :: Rs.ioo stock : reqd; quantity of stock ; 

/. reqd. stock—17728J x loo-f- iiijl- Tgj. 15900. Arts. 

Ex, 8. A person invests 4^4340 consols when they are at 
89I and sells out when they are at 93I ; what is his gain ? (brokerage 
as usual). 

Here, the stock which costs 4 ( 89 j+i) or 489 ^ is sold for 
4f93f“i) or 493^1 therefore on every 4^91 there is a gain of 
4(931-091) or 43f. 

/. 489I •* 414340 :: 431 : required ; 

gain reqd. 4(14340 X 3 l+ 89 §) " 4 s 8 o. Ans. 

^Ex. g. A person buys Railway Stock at Sqf, and sells out 
at 103), and clears ^j.3850 ; how much money did he invest ? 

Here, what cost him f?s.89| he sells for i?r.io3}, and therefore, 
on every i?x.89f invested, he gains i'?r.(io34*-89|) or Rs.i^^. 

Rs.i^f : i?j.385o :: Rs.8g§ : money invested ; 

reqd. moneysi?s.(385ox 89I13j) —7?j 25130 . Ans. 

ITota. In Examples like the above, the rate of interest is not 
considered, for no question of I 1 IG 01 I 16 enters in the statement. 
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Examples CLXIZ. 

1 . How much money must be given for the purchase of:— 

(1) Jis.4$oo in the 3^ per cents, at 88 ? 

(2) ^SSSo in the 4 per cents, at gyf ? 

(3) ^439* 5^- in the 3J per cents, at 92^ ? 

4) ^j.46494 in the *4 per cents, at 81 ? 

1 5 ) £^50 in the 3 per cents, at 9of, brokerage as usual ? 

(6) J^j.32577. 12a. in the 3| per cents, at 9if, brokerage | per cent. ? 

(7) /fj.8833. 5a. 4p. in the 5 per cents, at 3I premium, brokerage ^ p.c. ^ 

(8) ;^i229. 35. 4^. in the 4 per cents, at § discount, brokerage ^ p. c p 

2 . How much money can be obtained from the sale of:— 

(1) 16000 jn the 3^ per cents, at 88| ? 

(2) 12505. 4a. in the 3 per cents, at 64I? 

(3) /S.r.7569. 6a. in the 5 per cents, at 6| premium ? 

(4} i58So> i 6 .r. in the 3I per cents, at 98!, brokerage as usual 
(5} /?J.735i5 in the 4 per cents, at 96I, brokerage ^ per cent. ? 

3 . Find the quantity of stock purchased by investing :— 

(1) /?jr.828o in the 3J per cents, at 92. 

(2) ;^82i. 5i. in the 4 per cents, at 82^. 

(3) ;^645I. 3J‘. 6ii. in Bank Stock at 2iy\. 

(4) i?r.i25466.13a. 4^. in India Stock at 252. 

(5) i?r.23i72. 6a. in the 3 per cents, at 95f, brokerage as usual. 

(6) ;£iioi. 6s. %d. in M. Railway Stock at 8| above par. 

(7) Rs.6307. 12a. in R. Railway Stock at 27} below par. 

(8) £so6. gs. 2d. in the 3i per cents, at 89^, brokerage ^ per cent. 

4. What amount of stock must be sold, when the quotation is 
12| above par, to realise 11306. iii*. ? 

5. If I lay out ^r.13597. 8a. in the purchase of the 3 percents, at 
92f and afterwards sell it at 94^, what profit shall I make ? (broker- 
age as usual.) 

6. A person expended ;£2653. lor. in the purchase of the N«w 
3| per cents, at 97!, and after a time sold out at 96^; find his loss, the 
usual brokerage being charged on each transaction. 

7. A person bought some 2 | per cent, stock at 65}, and sold 
it when the price had risen to 69^, thereby gaining Rs»i2s6.4a .; how 
much money did he lay out ? 

8. If a person invest 126540 In the 4 per cents, at 99I, at 
what price must he sell to gain /?.r.i58i7. 8a.'? 



488 


MATRICULATION ARITHMETIC. 


9 . How much stock in the 4 per cents, must be bought at'96, 
in order that by selling out at par ipj'.25o may be gained ? 

10 . How much must a person invest in the 3 per cents, when 
they are at 10 per cent, below par, that by selling out when they are 
at 5 per cent, premium he may gain ^1.1250? 

11. 1 buy ;^5ooo stock in the 3 per cents, at 85, and sell out 
when the funds have fallen 3^ per cent. What do i lose by the 
transaction ? 

12 . A person sold Ps.60000 3 per cent, stock at 95, th^sreby 
realising ^.r.800 more than his investment. At what price had he 
bought in ? 

13 . A person invests 15000 in the 3J per cents, at 98. He 
sells bis stock when the funds rise 4 per cent., and invests the pro¬ 
ceeds in the same stock when they sink again to 98. How much 
more stock does he now hold ? 


571. When a transfer of capital is made from one kind of 
stock to another, it i^ evident that there will be an equitable claim 
for more or fewer bonds of the second stock, according as the rate 
■of interest of such bonds is less or than that of the first ; 

thus, a number of bonds or quantity of stock in the 4 per cents., 
will produce the same interest as a greater quantity of stock in the 

3 per cents., and consequently be of the same value to the possessor 
in point of income. Hence, all questions on the transfer of stock 
from one kind to another belong to the Rule of Three Inverse. 

Ex, I. What annual income will be derived from /?j.4275o of 

4 per cent, paper ? 

Here, Rs.ioo paper yieds Rs.\ interest per annum ; 

/, j??.{.ioo : .^j.42750 :: Ks,^ : annual income reqd. 

/. income reqd. =si?J.( 427'5 x 4) =^J t 7 io- Am' 

Ex. 2. What income will be derived from investing ;^3220 in 
the 3| per cent, stock at 8o| ? 

Here, for every ;^8oJ we get 100 stock, and the int. on j^ioo 
stock is £3^ ; therefore for every ;£8oJ of money we get ;^3| interest; 
/. ;C8oJ : ;^3220 v. : reqd. annual jncome ; 
reqd. income«/(.^ 220 X 3 l 4 ’ 8 o|)— Z140 Am. 

Ex. What sum must a person invest in the 3 per cent, stock 
at 94| to have an annual income of Rs.'i^o brokerage ^ per cent. ? 

To get Rs.^ annually he will have to invest i?j.(94| + |^) or /?.r.94| 
/, i?j.3 : Rs.it^o :: iPj.94| : reqd. investment; 
reqd. investment**/gj.':8ox94^)as/?j.7S6o. Am. 
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. Ex. Find the alteration in income accasioned by transferring; 
/?j.32000 stock from the 3 per cent, stock at 86| to the 4 per cent, 
stock at 1145* the brokerage being ^ per cent, on each transaction. 

The price of /?r.ioo stock (excluding brokerage) in the c. is 
^r.(86§ —1^) or Es.Z6^ ; and the price of /?j 100 stock (including 
brokerage) in the 4/. c. is ^.r,(ii4j+^) or 115.. 

/, i?j.ioo : A’j.32000 : proceeds of sale of the 3 p. c. 

proceeds of sale«i/?j.(320 x 86|) = ^j.276oo. 

Now, 7 ?j.ii 5 : ^j.27600 :: Rs./^ : income from the 4 per cents. 

income from the 4 per cents.e^/?j.(276oox 4+115 —Rs.()(iO, 
Also Rs.ioo : Rs.yzooo :: Rs."^ : income from the 3 per cents. 

/, income from the 3 per cents.=i?/.(3 X32o)—i?j.96o. 

Hence, the income remains the same. Ans. 

Ex. j. Find the price of the 4 percent, stock, that an investment 
of ;^468 o may produce an income^of j^i8o, brokeraj.e as usual. 

;^i8o : £4 :: £4680 : cost of;^ioo stock (including brokerage) ; 
•/, cost (including brokerage) = £<4680x 4 + 180)■■;^I04. 

Hence the price of ;^ioo stockg» ^io^g. *Ans. 

Examples CLXX. 

1 . What annual income will be derived from the following ?— 
(0 £3300 of 5 P- c. stock. (2) Rs.goi$o of 3J p. c. stock. 

(3) .^ 43 -6. loj. of 2| p, c. stock. (4) Rs 82250 of 3J p. c. paper. 

2 . What yearly income will arise from the following investments ?— 
(I'l /?j.558oo in the 4 p c. at 93. (2) ;^4788 in the 3^- p- c. at 105. 

(3) /?.v. 35I90 In the 3^ p. c. at 90. (4) y?j.2i755 in the 4| p. c. at 89^. 

(5) i^j.23500 in the 3^ per cents, at 97f, brokerage as usual. 

(6) i?J.276438. 12^1. in the 3 per cents at 91brokerage ^ per cent. 

3. How much money must a person invest in the under-men¬ 
tioned stocks in order to secure the following incomes f~ 

fi) Rs 600 in the 3 per cents, at 85. 

(2) £73- lOJ- in the 3| per cents, at 8 $. 

<3) .^j.1465 in the 3 per cents, at 90^, brokerage ^ per cent. 

{4) 200 guineas in the 3I per cents, at 96^, brokerage as usual. 

4 s What half-yearly dividend is derived from an investment 
of i?.r.3ooo in 3| per cent, stock at 98I, after deducting income-tax at 
the rate of 3^. in the rupee ? 

5 . What half-yearly dividend is due upon an investment of 
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;£5ooo in 3 per cent, stock at 87I, after deducting ^d. in the pound 
for income*tax ? 

6. A man invests ^^4031. lor. in the 3 per cents, at 94I; what 
will be his net income after an income-tax of 10^. in the pound has^ 
been deducted, ^ p. c. brokerage being allowed ? 

7 . What must be the price of the 3 per cents., so that by invest¬ 
ing ;^i 6425 a man may have a clear income of ;^5I5. 5r. after an 
income-tax of 1 in the pound has been deducted ? 

. 8 . What sum must a person invest in the 4 per cents, at 9i|, 
in order to have a clear income of2300 after paying an income-tax 
of tp. in the rupee ? 

9 . A person having ;^ioooo in the 3 per cents, sells out at 63 
and invests the produce in the 4 per cents, at 82^ : find the change 
In his income. 

10 . A person transfers Rs,\\qoq from the 4 per cents, at 92 to 
the 5 per cents, at 110 ; what is the difference in his income ? 

11 . A person invested £907^ in the 3 per cents, at 9of, and on 
the stock-rising to 91 transferred it to the 3| per cents, at 971 . What 
increase does he thereby make in his annual income ? 

19 . Find the alteration in income occasioned by shifting ;^iiooo 
from the 3 per cents, at 101 f to 4^ per cent, debentures at 137I, the 
usual brt^erage being charged on each transaction. 

13 . ;^5151 is invested ins stock at 101 ; the stock 

rising to 105, it is sold out, and the proceeds invested in stock at 
102, which gives 4I per cent, interest. Find the change in income. 

14 . By selling out /?j.45ooo in the India 5 per cent, stock at 
ii2|, and investing the proceeds in the Egyptian 7 per cent, stock, a 
person found his income increased by Rs.1687. 8a. What was the 
price of the Egyptian stock ? 

15 . The difference between the incomes derived from investing 
a certain sum in 6 per cent, stock at 126, and in 9 per cent, stock at 
210) is Rs.22i. What is the amount Invested ? 

16 . A person laid out Rs.25500 in a 3^ per cent, stock at 91 
and after receiving the half-year’s dividend he sold out at 90I ; how 
much did he gain ? 

17 . An income of ;^I26 is obtained by investing ;^359i in the 
3 per cents. *, what is the price of the stock ? 

18. A person invests jRs.4og§ in 4 per cent, stock, and obtains 
an income of A.r.173. 511. 4^. ; what is the price of the stock ? 

19 . A person bought the M. Railway Stock at 88}, and after 
receiving the half-year’s dividend at the rate of 4| per cent, per 
annum sold out at 93} and made a profit of 1425 ; bow much 
stock did he buy ? 
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20 . If a person invest £2$^$o in the 3 per cent, consols at 
92f, at what price must he sell out after receiving the dividend to 
make a profit m ^£250 ? 

21 . A person invests Iisn)62S in the 3 per cents, at 77, and 
when the funds have fallen i per cent, he transfers his capital to the 
4 per cents, at 95 ; find the alteration in his income.' 

23 . A person invested ;^533o in the 3 per cents, at 91, and when 
they had risen if per cent, he sold out and invested the money in 
the India stock at 102^ ; how much India stock does he bold ? 

23 . A person laid out Rs,74g2. 8a. in the purchase of 5 per 
cent, stock at par, and after receiving the half-yearly dividend he 
sells out at 4 premium and invests the proceeds in the C. Railway 
shares at 87^ ; how much Railway stock does he hold ? 

24 . A man invests ;^4Z97. lox. in the 3 per cents, at 95^. He 
sells out one-third when the funds have fallen to 94, £1600 stock 
when they have risen to 96];, and the remainder at par. What sum 
does he gain ? If he invests the proceeds in the shares of a gold mine 
paying 3 per cent, at 67*5, what would be the difference in his income ? 

572. Miscellaneons Qnestioxis on Stools. 


£x. /. At what rate will a person receive interest, who invests 
his capital in the 4 per cents, when they are at 103I? brokerage | % 

Since + or ;^I04 produces an interest of £4 annually, 

•*. £^04 : £100 :: £4 : rate per cent, required, 
rate per cent, required 00 x 4+ 104) 

jEx. 3. Find the price of the 3 per cents, when i?r.26oo stock 
can be purchased for ^j.2353, brokerage | per cent, 

/?j.26oo : Rs,\oo :: ^f.2353 : price of Rs.ioo stock (including 
brokerage); 

price (including brokerage)=»^j.(2353+ 26) = /?f.9o4. 

price of Rs.xqo stock» 7 ?f.(90I-• or Rs.<y>. 6a. Ans^ 

Ex. S' A person investing in the 3I per cents, pays | per cent, 
for brokerage, and obtains 4 per cent, on his money. At what price 
does he buy in ? 

£^ £l\ £^°^ • P>^'ce of sk cent, stock (including brokerage) 

the price (Including brokerage)100 x 3f+4)if. 
the price of ;^ioo stocks®£8^ Am* 


^ Ex. 4. Which is the better stock to invest, ;^ioooo in the 3 per 
cents, at 90), or the 4 per cents, at loi ? 

From the ist investment, income on ;^9oi**£3, or on 

• a. aat 2nd tat tat ^ OU 


• •• 


• •• 
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Now, comparing the fractions and 
since 4X i8i is >6x loi, 

the 2nd fraction>the ist, and,*,the 2nd investment is the better. Afts, 
0the* wise thus :— 

/90I invested in the 3 per cents, yields yearly ;^3, 
and *90! . 4 per cents, at 101 yields 

'• ;£( 9 oi X 4 -*' 

/, the 4 per cents, is the better investment. Am, 

Ex. j. At what price must I invest in the 4 per cents, so that 
after paying 6/f. in the pound income-tax I may receive 4J per cent, 
on my money ? 

The tax being Sd. in the it is or j'o of the gross income, 
and the net income**! i - or f g of the gross income. 

.*• •• income ; /. gross incomeas^fS* 

Now, : ;C 4 ” £100 : price of 4 per cent, stock ; 

/. price reqd.ss;^'100x4 + 5 ?) Am. 

i 

Ex. 6. A person finds that if he invests his money in the 4 per 
cents, at 92 his income will be less by ;^2i than if he invests it in the 
4I per cents, at par; find the sum to be invested. 

From the ist he gets or per 

and from the 2nd or per 

/, from the 2nd investment he gets —^s) or ;£4/oc oiore per 
;^z/o<r * .^21 : sum to be invested ; 

/. sum reqd.»j^2i x **l^<^* *£ 13800 Am. 

Eiamples CLXXI. 

1. What interest per cent, per annum is obtained from investing 
money in the following stocks ? — 

(i) The 5 per cents, at los^. (2) The 3 per cents, at 91. 

(3) ••• 3 per cents, at qif (B. ^). (4)...6J per cents, at 129^ 

< 3 . At what price must a person purchase— 

( I) The 3 per cent, consols to obtain 3f per cent, for his money ? 

(2} 3I per cents, to get 4 per cent, on his money ? 

{3> ...3i per cents, to get 4| per cent, on his capital? 

3. Find the price of the 3^ per cents, when ipj.23437. 8a. stock 
9an be purchased for Es 22500, the usual brokerage being charged. 


4 
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4 . Find the price of the 3^ per cents, when stock can be 

purchased fur ;£43ii. 8 j. gd. 

5. A man invested in the 3 per cents.; if, after deducting an 
income-tax of 6d in the pound, he obtained 3J per cent, interest on 
the money invested, at what price did he buy ? 

6 . Which stock is the better to invest in, the 4 per cents, at 
102, or the 3 j per cents, at 96 ? 

7 . Whether is it better to invest in the 3 per cents, at 89J, or 
in the 3^ per cents, at 95 ? ^Brokerage | p. c.) 

8. How much 3 per cent, stock has been sold out at 89, if the 
owner’s income is increased by 120 a year by investing the 
proceeds in 4 per cent, stock at 92 ? 

9 . What was the price of consols (3 per cent.), when, after 
paying an income-tax of 5^. in the pound, a man received a profit 
of per cent.* on his money ? 

10 . How much 3 per cent, stock at par must a man sell in 
order to purchase enough 4 peif cent, stock at 124^ to produce 
an income of /?.v.3995i the usual brokerage being charged on each 
transaction ? 

11 . What amount of stock must be sold out of the 3 per cents, 
at 87^ to pay the present worth of /^s. 16458. 12a, due 10 months 
hence at 3I per cent, f 

12 . A person has an annual income of ;^i9i. 5J. from stock in 
the 3 per cents. ; if he were to sell out at 92! and invest the money 
in the 5 per cents, at 105, how much of the latter stock would he 
bold, and what would be the alteration in his income ? 

13. A person holds i?.f.4675o stock in the 5 per cents. ; what 
sum must he lay out in the purchase of the 4^ per cents, at 102^ so 
that his income from both sources may be 7 ?j.8435 ? 

14 . When the 2| per cents, are at 83f, what ought to be the 
price of the 3} per cents, to give the same rate of interest ? 

15 . Which is the better investment,—3 per cent, stock at 87^, 
or shares at £2^^ each, on each of which a dividend of £7. 4d 
is paid annually ? How much more money must be invested in one 
rather than in the other to produce an annual income of £460 ? 

16 . A man sells out his stock in the 3^ per cents, at 97^, and 
re-invests the money in 4J per cent. Debentures at 124^, thereby 
increasing his income by £6. 3s. ; find the amount of his stock in 
the 3| per cents, the usual brokerage being charged on each 
transaction. 

17 . If the 4 per cents, give 4 per cent, clear, after paying an 
income-tax of 7 pies In the rupee, what must be the price of the 
4 per cents. ? 
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18 . By selling out ;^3ooo in the 4 per cents, at 90, and invest* 
ing the proceeds in the India 5 per cent, stock, a person finds that 
his income is increased by £6. 13^. 4d. What is the price of the 
India stock ? 

19 . A person invests Rs.4000 in the 4|k per cents, at 94^ and a 
certain sum in the 3^ per cents, at 77. If his total income is i?f.8oo, 
how much stock does he hold in the per cents, and how much 
has he invested therein ? 

20 . A person laid out £1001 in the 3 per cents, at 89I, and 
having received a half-year’s dividend, he sold out, and then found 
that his capital had increased by 72 guineas ; find the price at which 
the stock was sold. 

21 . What sum must I have invested in the 3|^ per cents, at 91, 
if, after investing ;^4ooo in the 3 per cents, at 75, and paying an 
income-tax of yd. in the pound on my total gross receipts, I find my 
net income to be £$24 $1. ? 

28 . A person invests a certain sum in the 4 per cents, at 96 
and an equal sum in the 3^ per cents, at 75. His total income from 
both these sources is /Pr.1250. How much does he invest in each 
stock ? 

23 . If I invest my money in shares paying JRs.y per share 
when the Rs.ioo shaie is at I 32 |, I find that I get/?r.355ayearmore 
than if I invest it in the per cent, bonds at 105 ; find my capital. 

24 . A person sells out of the 3]^ per cents, at 92^ and realises 
/?r.i8550 If he invests fths of the produce in the 4 per cents, at 96, 
and the remainder in the 3 per cents, at 90, find the alteration in his 
income. 

25 . By investing a certain sum of money in the 3^ per cents, at 
72 a man gets i?.r.35 less in income than he would get by investing 
the same sum in the 4} per cents, at 90 ; find the sum invested. 

26 . What sum rnust a person invest in the 3 per cents, at 90 
in order that by selling out ^i.20ooo stock, when they have risen to 
93|, and the remainder when they have fallen to 84^, be may gain 
Rs.12 S by the transaction ? If he invest the proceeds in the 4 per 
cents, at par, what will be the difference in his income ? 

27 . I invest Jis.40000 partly in the 3 per cents, at 80, and partly 
in the 4 per cents, at 96 ; and then I find that on the whole 1 receive 
4 per cent, interest on the sum Invested. What sums have I invested 
in the two stocks ? 

26 . A and B invest an equal sum in the 3 per cents, at 90, and 
the 4 per cents, at 125. purchases an equal amount of each kind 
of stock, and B divides his money ^ually between the two stocks. 
If the difierence between their incomes is iPr.yo, what did each 
invest ? 
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29 . A person transferring his stock from the 3 per cents, at 90 
to the 4 per cents, increases his annual income by 10 per cent. Find 
the price of the 4 per cents. 

30 . Railway Stock is sold at 108 and with the proceeds Govern* 
ment Securities is bought at 91^ ; after a time the Government 
Securities is sold at 95I and the original, stock re*purcha$ed at 109, 
leaving a profit of jRs.io^ on the transaction; find the amount of 
Railway stock sold.* 

31 . A person possesses ;^32oo 3 per cents, which he sells at 
99I; he invests the proceeds in Railway Shares at £$6 per share^ 
which shares pay 5 per cent, interest on ;^45, the amount paid on 
each share. How much is his income altered by the transaction ? 

33. A person after paying an income-tax of 7d, in the pound 
has a clear income of ^262. 2s. 6d. derived from stock in the 4! per 
cents.; he sells out |rds of this stock at 93I and invests the money 
in the 1 . Railway Stuck at ii2| which pays 5^ per cent, per annum ; 
what is now his clear income after paying the income-tax as before? 

33. When an income is less than ^£400, incdme-tax Is not 

chargeable upon the first a man having £13300 in the 

3 per cents, sells out £300 at par and invests it in a mortgage return¬ 
ing 4 per cent.; his income is now is. 6^. less than formerly, what 
is the amount of the income-tax ? 

34. A invests a certain sum of money in the 3 per cents, 
at 90, and i !7 invests an equal sum in the 3^ per cents, at 104. If 
A's income exceeds ^’s by i?i'.4oo, what is the investment of A? 

35 . A invests a certain sum in the 3 per cents, at 80, and 
B invests half the sum in the 4 per cents. If A's income is to 
income, as 8 is to 5, find the price of the 4 per cents. 

36 . A person invests Bs.ioooo partly in the 4 per cents, at 96, 
and partly in the 4^ per cents, at 117. What amount does he invest 
in each stock, If he receive the same income from each ? 

37. A man invests 16000 partly in the 3 per cents, at 75 
and partly in the 4 per cents, at 80. If his total income is Bs 760, 
how much does he invest in each stock? 

38 . A Railway Company could declare a dividend of 6 per 
cent, if there were no Preference shares. But i?/.8o,00,000 being 
Preference shares, guaranteed at 7 percent., the ordinary shareholders 
receive only 5} per cent. What is the amount of Ordinary Stock ? 

39. A person invested Iis.6000 in the 3 per cents, at 75, and 
after a certain number of years sold his stock, and found that during 
that time his sum had amounted to 10000 at Simple Interest. 
If the price of stock was So when he sold, find how many years he 
was a stock-holder. 

A person invests Rs. 12000 partly in the 3 per cents, at 72, 
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and partly in the 4 per cents, at 84. He sells the former at 64 and 
the latter at 96, and thus realises the sum invested. How much 
does he invest in each stock ? 

41 . A person invests i?j.86666. lOrt. 8 / 5 . partly in the 3 per 
cents, at 80, and partly in the 4] per cents at 102. If he receive 
Rs.3160 more a year from the second stock than from the first, how 
much does he invest in each kind of stock ? 

42 . A person holds ;^5ooo partly in the 3 per cents, at 60, and 
partly in the 4 per cents, at 75. If his income from both the sources 
IS £160, what sum does he hold in the 4 per cents. ? 

43. A person invests £2000 partly in the 4 per cents, at 96, 
and partly in the 3 per cents at 90. If his total income be ;£io less 
than what it would have been had he invested the whole in the 
5 per cents, at 125, find how much he has invested in each stock. 

41 . A person holds ;^5ooo partly in the 3 per cents, at 90, and 
partly in the 4 per cents, at par. Me sells the former at 80, and the 
latter at 20 per cent, premium,.ai\d thereby realises ^100 more than 
the sum invested. How much does he hold in the 3 percents. ? 

45 . If the 3 per cents, be at 95, and the Government offer 
to receive tenders fo>* a loan of ;^5,ooo,ooo, the lender to receive 
5,000,000 stock in the 3 per cents together with a certain sum 
in the 3? per cents., what sum in the 3! per cents ought the lender 
to accept ? 


CHAPTER XVI. 

Evolution and Surds. 

I. EVOLUTION. 

573 . Application of Oeometrj to Arithmetic. By 
Euclid I. 47, we know that in a right-angled triangle the square on 
the side opposite the right angle is equal to the sum of the squares 
on the sides containing the right angle. Hence, the square of the 
measure of the side opposite the right angle ia equal to the sum of 
the squares of the measures of the sides containing the right angle. 

Therefore, we have 

(Hypotenuse)*(Perpendicular)® 4 -(Base)®; ;i) 

(P'erpendicular)® <* (H ypotenuse)* - (Base)®, 

♦ ■»(Hyp,-hBase)(Hyp.—Base) ; (ii) 

Similarly, (Base)*** (Hyp.+ Pcrp.)(Hyp. — Perp.). (ili). 

Thus,'if any two of the three sides in a right-angled triangle be 
given, we can easily determine the third. 
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Ex. r. The sides of a right-angled triangle are 5O yds* and 
42 yds., find the hypotenuse. 

S6*+42*«»3I36+1764—4900 ;and V‘(49oo)»70. 
the required hypotenuse— 70 yds. Ans. 

Ex. 2. The diagonal of a rectangular space is 890 ft., and Its 
length 792 ft.; find its width. 

The length and breadth form with the diagonal a right-angled 
triangle, of which the diagonal is the hypotenuse and the length the 
base, to find the perpendicular. 

(Perp.)»-(89o-h792) (890-792)“ 1682 X 98-3364 X 49. 

Hence perpendicular or width —58 x 7 ft. — 406 ft. Ans, 

Ex. y. T^e tip of a reed was 8 inches above the surface of a 
lake ; but forced by the wind, it gradually advanced, and was 
submerged at a distance of 28 in. J^ind the depth of water. 

A 

Let CA — CD represent the reed, BD the surface, 

CB the depth ; ^ 5 — 8 , BD=s2Z i to find CB, 

In the right-angled triangle CBD^ we have BD 
— 28, and the difference of CD and CB<»S. 

Since BD^^CD*^CB*MCD + CB) (CD-CB) 

- 8 ;CZ?-fCi 9 ), .% CD+CB=^2S*+B^gZ and 

CD-CB^^B; hence i 98—8)—45. Thus 

the depth of water— 45 in. Ans, 

- O 



574 Application of Algebra to Arithmetic. The student 
would do well to remember the following formulae :— 

(i) (U) 

(iii) 


Ex. I. Find the value of 

•687X 687--3I3 V313 
•687-*313 

Fvn ^ ^687)»-(‘3t3^* _( ‘687+‘3t3'(’687~’3i3) 
P* -687-•313 *687-*313 


’687-I -*3 * 3 “ I. 


Ex. 2. 


Find the value of 


(•07 ^*+(’05)* 

(oo7)»+Coos,** 


£xp. 


( 7 )*+( 5 )* ~" 7 *+ 5 * 


10*—100. Ans. 


32 
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Ex. 3 . Simplify 

I3i)*-i (3i“i)(3i+0 Si+i 

_ 3 M+^J_ 3 j+ I 


r- c* 1-^ 24X24X2^+1 

Ex. 4. Simplify 


Exp.j 


(2^'8+I_(2i + l){(24)*~2Hl>_2li(24~l)+I 


(2J+I)(2i-U 


2J-I 


*2j + ;^“2j+|=3*. Am. 


Eiamples CLXXII. 

1 . The two sides of a right-angled triangle are 28 and 195 feet 
respectively ; what is the length of the hypotenuse ? 

2 . The hypotenuse of a right-angled triangle is 75’i5 ft., and 
one of the sides is 6o’i2 ft. ; what is the length of the remaining side ? 

3. Find the side, and also the diagonal of a square having the 
same area as a rectangle 43 ft. 5 in. long and 34 ft. 7 in. broad. 

4. One side of a rectangle is 8076 yds. and the diagonal is 
8749 yds. ; find the other side. 

5 . If the perpendicular sides of a light-angled triangle are 
I3‘02 and 5'2 feet, what is the third side ? 

6. If the town A is 72 miles West of B and 135 South of C, 
what is the distance from B \o Ci 

7. Two men travelled from the same town—the one North, 
28 miles per day ; the other West, 36 miles per day ; how far were 
they distant from each other after travelling 6 days ? 

8 . Close by the side of a river rises a precipice to the height 
of 261 feet, and a line, reaching from its top to the opposite bank 
of the river, measures 582 feet ; what is the breadth of the river ? 

9 . Suppose the lop of a straight ladder, 18J ft. long, to rest 
against a building at the height of 13I ft. from the ground ; at what 
horizontal distance from the bottom of the building is the foot of 
the ladder placed ? 

10 . A certain number of boys spent Rs.^. 4a, each spending as 
many four-anna pieces as there were boys ; what was the number of 
boys ? 

11 . A ladder 25 ft. long has its foot placed in a street, and 
Its top resting against a wall, on one side of the street, at a height 
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of 15 ft. from the ground. If the ladder be turned over to the other 
side, its top reaches to a point 20 ft. high on the opposite wall. Find 
the breadth of the street. 


13 . M and TV start together at B, to walk to another point C, 
1332 yds. north from B ; M takes the direct road BQ .AT goes first 
to a point west of B, and then straight to his journey being 
2738 yds. How f^r is the distance from to ^4 ? 

13 . Find the values of 


(1) 

(3) 

(5) 

(7) 


•874 X‘874—‘126 X 126 
•874--126 

'4?.5A*425 zlf75 >«;?75 

•425+ ’175 

_ (’ 5 4 )*- (’ 53 ^* 

(•oo54)»-{-oo53)*‘ 

4tx4tx4]i--i 

4 tX 4 l-i 


(2) 

(4) 

C6) 

- ( 8 ) 


76 54 X *7654 ~~ ’2346 X *2346 
7654-*2 346 
(•014)*-(*008)* 
t‘ooi4)*—(*0008)*’ 
i jx iixi|-»i 
lixif-i 
3j5<3^X3i+i 


14 . In extracting the square root of 0*003 you have by mistake 
“pointed” thus 0*00306, &c. ; and proceeded*with the operation and 
marked off the decimals accordingly. Without extracting the root 
of 0*003 over again, there is a certain quantity, which if multiplied 
into your erroneous result will give a correct value of ^/(•oo3) ; find 
the first three decimal places of this multiplier. 

15 . In a certain lake the tip of a bud of lotus was seen a span 
above the surface of the water. Forced by the wind it gradually 
advanced and was submerged at a;distance of two cubits. Compute 
the depth of the water. 

11. SURDS. 


575 . When the quantity whose root is to be extracted is not 
complete square, cube, &c., we have seen that there will be a re 
mainder left however far we may continue the operation, and the 
root can therefore be found only approximately ; that is, such a 
quantity has no exact root, and its representation is termed a Surd 
or Irrational Qnantitj. 

For instance, the square root of 2 expressed by i^2, is evidently 
not a whole number, because the square of no whole number what¬ 
ever is 2 ; neither can it be a vulgar fraction^ because the square 
of every vulgar fraction properly so called is itself a vulgar fraction, 
and it cannot be a recurring decimal^ because all such quantities 
are equivalent to finite vulgar fractions ; in other words, the square 
root of 2 may be found as nearly as we please, but not exactly ; 
and it is termed an incommensurable quantity because it admits 
of no exact measure which is any dnite quantity whatever either 
Integral or fractional. 
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576 . The surds of most frequent occurrence are those de¬ 
signated by the sign or^, or by the index and termed 4iild- 
ratio surds : and in general, when any quantity is represented in 
the form of a surd by means of fractional index it is always under¬ 
stood that the numerator of the index denotes the power to which the 
number is intended to be raised, and that the denominator expresses 
the root afterwards to be extracted. 

Thus, 27^ will represent the cube root of the square of 27, and 
is therefore equivalent to the cube root of 729, which is 9 : that Is 

27^* though expressed in the form of a surd, is in reality a rational 
quantity : and conversely. 

577. Hence, the fundamental operations on surds must be 
performed upon their approximate values obtained as before ; but 
these operations may frequently be shortened, as will appear in the 
following instances ;— 

Since v^8-»^/(4X2)*« V4x »j2y or««2V2 ; 

we have, in Addition, (Jd + \/2 2 ,v^2 + V^2 * 3 /v^2 ; 

in Subtraction, ^8- V2*=2^2 — »J2^ f 2 ; 

in Multiplication, <^8x ^2»2j^2X J2^A \ 
in Division, + tf2=2>f2+ J2«2 ; 

where the extraction of only one root is sufficient for the operations 
of Addition and Subtraction, and the product and quotient are 
rational quantities. 

578 . The Involution and the Evolution of such quantities may 
frequently be effected in the same way. 

Thus, the souare of 2 ^5 «the product of the square of 2 and 
the square of v50*4x5»20, which is a rational number: and 
conversely. 

Again, by multiplying each of the terms of the numerator and 
denominator by 8^(100), we have, ^ 

ir(ri 2 ) 4 - y(‘ 03375 ) _ y(5i2l+ y( 3 - 37 S) , 8 -l-r 5 
^r(8o)- J^TCoi) VlSoooj-V i 20-1 

Q‘C 

■*—■*•5**^, a rational quantity. 

579 . It has been said that the values of surds may be found as 
nearly as we please ; and this will clearly be done by continuing the 
extraction to the number of places of decimals in the root which we 
may find necessary for the purpose. 

Thus, since s/2o* 1*41421 &c., we have, 

^2>bI '4 nearly : 

«b;I'4i more nearly : 

*■ 1*414 still more nearly : 

■*1*4142 still more nearly : 

■o&C... 
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and consequently its magnitude may be compared with that of any 
other numerical quantity either rational or irrational, although its 
absolute magnitude can never be exactly ascertained. 

680 . To find the value of such expressions as 
» 4 ^5 >/ 3 + ' 

the student must notice the following statements, which are true 
whatever numbers the letters may stand for :— 

(i) ^/xY,^x^x. (il) Jxx^/y^ ,J{xxy). 

(iii) xy) =»jr x ,Jy. (iv) (jr+ >) «jr® 

(v) {m’¥n{x-{-y)^my.x-^‘my.y-k‘H%X’¥nx,y, 


Ex. 1. Find the value of -• 

>/2—I 

The first thing to be done is ailways to free the denominator from 
surds. If we multiply both numerator and denominator by ^/2+i, 
the denominator becomes 2 — 1 by (iv.) 


Thus, 


_ i _ 

J2- I 


(^2 + 1) _ H/2 +t _ ^2-H 

(<j2-l)(^/2+l) 2-1 " I 


I +>/2 


~I-H’4I42...»2*4I42. Ans. 


Ex. 2. Find the value of ——- . 

>/ 3 - -%/2 

Multiply both numerator and denominator by ^/3+ *^2, and we get 


4 ^ 4(v^3+>/2) ^ 4(^*3+ \/2) 

>/3-'/2 (1^3-n/2H^^3+>/2)"‘ 3-3 


4( J3+ J2) 


■•4(1732... +1-414...)«4X3-I46...«i£584...^«J. 


Ex. ?. Find the value of '7^— -y-. 

^^3+ >/2 _ ( v^3+ <^/2)( ^5+ iv/2) _ ^/fi5)+ V^6+ ^/fio)+2 

v'S-'/a S-2 3 

*i(3 873—+2‘445... + 3-i62...+2)-Jx 11-480,.. 
—3-826... Ans. 


2+^3 

Ex. 4. Find the value of 

^/ 3 +I 

a+%/3 _ |(4+as/3) _ i(s/3+i)* _ i(V^3 + 0(%/3+0 , 
^3+i ^3+* -^3+1 >/3+i 

—^(1732...+ !)—i X 2-732...» i-366.. .,<4»fr. 


*(■^ 3+0 
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Examples CLZXIII- 

1 . Find the value (to 5 places of decimals) of 


w (3) ^7^3- >'*' 7i+V3' s/5+>/*' 

■/ 3+\/5 ,0, n/S+n/? fo, v'S+i 

(10) (*^6+ V3+ ^/'2 + 2:(iy6- ^3+^/2-2).(II) (n/3 + 2 ,* 4 -(s/ 3 -*)* 

«y(*05~*005' /■ .v ( ‘^ 5 + \/ 3 V *^5 + s/2X »/ 3 ’f- 

^ V(•oS)~^/(■oo 5 )‘ ^ (\/ 5 +\/ 3 +-J 2 )* 


. ( 5 ) 


X / /,rX 3x/2 _ 4V^3 n/6 

*4) y 12+\/(48)-'/(27)r ^ ^ >/6+>/3 <J6 +s/2 V3+V2‘ 

2 . Which is the greater quantity :— 

(I) s/2 or V3? (2) V 9 ory(i 9 )? ( 3 ) 

3. What fraction of {s/Uop)x o62 + *26+s/(i458;}-i* s/('02) 

is V(6'008 + ’3042)+ n/(i 1 6*^ X *04^) ? 

4 . Find the value 0/correct to 3 places of decimals. 


(*5) 


3\/2 _ 4 \f 3 _ . n/6 

>/6+>/3 »y6+s/2 V’3+V^2‘ 


CHAPTER XVII. 

The Metric System and Decimal Coinage, 

1. THE METRIC SYSTEM. 

581 . Soon after the French Revolution of 1789, a Commission 

was appointed consisting of several eminent mathematicians, for the 
purpose of preparing a new system of weights and measures. 

The system they recommended was established in France, under 
the name of The Metric Sjatem Since then it has been intro* 
duced to a greater or less extent into almost all the countries of Europe. 

588 . In the formation of the multiples and sub-multiples the de* 
cimal system is followed exclusively ; the Greek prefixes to any unit 
denoting multiples and the Latin prefixes denoting sub-multiples ; 
^us, 

V Greek prefixes. Latin prefixes. 

Dcka means 10 times Heel means loth part of 

Hecto ... 100 ... Cent! ... looth 

Kilo 1000 e*. Hilli ••• 1000th 

UyTlft 10000 ••• 
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683. The unit of length is the Metre* It is also the funda¬ 
mental unit, because from it every other unit of weight or measure is 
derived ; and hence the name Metric Syetem. A metre was de* 
fined to be the ten-millionth part of the distance from the Equator to 
the Pole measured along the surface of the ocean ; but subsequent 
calculations have proved this to be incorrect, i Metre* 39*371 

English mchs.iiisariy. — 

10 Millimetres (m.m.Jes I Centimetre.. 10 Metres *1 Dekametre. 
10 Centimetres (c.m I Decimetre. 10Dekametres*! Hectometre. 
1C Decimetres (d.m.}*i Metre. to Hectometres* i Kilometre. 

10 Kilometres — i Myriamelre. 

Note. Long distances are generally quoted in kilometres ; 
1 kilometressf English mile nearly. 

584. The unit of surface is the Square Metre. In measur¬ 
ing land it is usual to take iox xoaxi 2 l s^are dekametre. This is 
called an Are- It is equal to ii9'6o46'Eh^ish sq yds. nearly. 

10 Centiares (sq.m.)* I Declare. 1 10 Ares *i Dekare. 

10 Declares —i Are- 10 Dekares *1 Hectare 

*1 sq. Dekametre. *1 sq. Hectometre. 

Note. Large surfaces are generally quoted in Hectares ; 
I Hectare*2^ English acres nearly. • 

585. The unit of volume is the Cubic Metre, in measur¬ 
ing wood this is called a Stere. It is equal to 35*317 English cub. 
feet nearly. 

10 Decisteres*! Stere. loSteres*! Dekastere. 

586. The unit of Capacity is the Litre. It is equal to a 

cubic decimetre*61 *028 English cub. inches nearly and contains 
about 22 gallons. .. 

10 Centilitres* 1 Decilitre. , 10 Litres *1 Dekalitre. . 

10 Decilitres * 1 Litre 1 10 Dekalitres — i Hectolitre. 

*1 Cub. Decimetre.! 10 Hectolitres * 1 Kilolitre. 

I Cub. Metre. 

Note ’ I Litre*if English pint nearly. 

587. The unit of Weight is the dramme. It is the weight 

of a cubic centimetre of distilled water at its greatest density, * e., 
when the temperature is about 4®C. 1 Gramme *15*434 grains 

English, nearly. 

10 Milligrams *1 Centigram. 10 Hectograms* 1 Kilogram. 

10 Centigrams *1 Decigram. 10 Kilograms *1 Myriagram. 

10 Decigrams *1 Gram. 10 Myriagrams*i Quintal. 

10 Grams *=i Dekagram. 10 Quintals *i Millier. 

to Dekagrams * 1 Hectogram. 

Note. I Kiloeramme*2j English lbs. Avoir, nearly, i Quintal 
* 100 Kilogrammes*! 97...English cwt. i Millier* 1000Kilogrammes 
*i9'7...£DgUsh cwt. 
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688. The unit of money is the Franc. It is about 9f^. 
English. The sub«inultiples' of the franc are decime (seldom used) 
and the centime, which are respectively the tenth and hundredth 
part of the franc ; so that 

JO Centimes (c) i Decime. 

lo Deciroes or loo Centimes * i Franc (fr.) 

Accounts however, are kept in France in francs and centimes 
only ; thus 58 76 francs is read 58 francs 76 centimes. 

The franc is a silver coin composed of 9 parts of silver and 
1 part of copper, and weighs 5 grams. The Napoleon is a gold coin 
■•20 francs. A sou (a copper coin)*3 centimes. 

£‘x, /. Express 9 hectom. 9 dekam. 7 metres in metres^ and 
5 litres 3 decil. 7 centil. in centilitres. 

(i) 9 hectom. 9 dekam. 7 metres *997 metres. 

(ii) 5 litres3 decil. 7 centil.**537 centilitres. 

Ex. 2. Find the circumference of a wheel which will turn 1130 
times in 2 kilom. 33 dekam. 91 decim. 

2 kilom. 33 dekam. 91 decim.*2339*1 metres ; and 2339'!^ 
1130*207. 

/, the circumf. reqd.«s2'o7 metres* 2m. 7 centim . Ans. 

Ex, 3. Make out the following bill :— 

5 kilog. 27 dekag. of moist sugar at i fr. 50 c. per kilog., 12 kilog. 
6gr. of lump suga-' at i fr. 75 c. per kilog., 10 kilog. 15 dekag. of tea at 
7fr. 5c. per kilog. and 12 kilog. 9hectog. of coffee at 4fr. 15c. per kilog. 
5 kilog. 27 dekag at 1 fr. $0 c. per kilog.*:f 1 *50 x 5*27) fr.»7 905 fr. 

12kilog. 9 gr. at i fr* 7$ c. per kilog.ss(i75 x 12*009) fr.**21’01 $75 .. 
10 kilog. 15 dekag ‘at 7 fr. 5 c. per kilof.=(7'o5 x io*i5)fr.—71 5575... 
12 kilog 9 hectog. at 4 fr. 15 c. per kilog.*( 4 ‘i 5 x I 2 * 9 ) fr *$3 535. . 

.. ii; 4 'oi 325 ... 

*iS 4 fr. 1*325 c. Ans. . 

Ex. 4. A man walked a distance of 4I miles in 72 minutes, find 
his rate per hour of walking in French measure. 

In 72 min. he walks 4h miles or 4^ x 1760 yds. 

... f hour ... of 4^ X1760 yds or 237600 in. 

SzamploB OLZZIV. 

1 . Express In terms of a kilem., and also of a centimetre ;— 

(i) 17 kilom. 3 dekam. 3 millim. (2) 500 hectom. 37 millim. 

2 . Express in terms of a sq. metre, and also of a sg. millimetre:^ 

(1) 533 sq hectom. 3 sq. m. 2 sq. millim. {2) 725 sq. declm. 
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8 . Express in terms of a gram, and also of a kilogram : 

(1) I hectog. 16 gr. 75 millig. (3) 53 dekag. 45 centig. 

-'^ 1 ! Express 763 sq. hectom. 5 sq. m. in terms of an are. 

6. In 530*000465 kilolitres, how many decilitres ? 

6. Express in terms of a franc^ and also of a centime :— 

(1) 24 ft. 14 c. (2) 480 fr. 5| c. (3) 5 fr. 8 c. (4) 555 dec. 3i*c. 

7 . How man)bfields each containing 2 hectares, 47 ares can be 
made out of a farm of 313 hectar. 69 ares ? 

8. A certain number of sawyers cut out 3^ stores of wood ; 
on the average each sawyer cuts 32 stores 5 dccisteres. How many 
sawyers were employed ? 

9 . Make out the following bill :— 

27 m. 8 centim. of calico at 95 c. per m, 12 m. 12 centim. of 
liningnt 70 c. per m., 3 dozen pairs of gloves at 2 fr. 75 c. per pair, 
and 19 m. 4 decim. of flannel at 2 fr 45 c. per m If a person give 
a ten-pound note to pay this bill, how much change in English 
money should he receive, £ i beiy;ig«25 fr. 25 c. ? 

10 . Divide 80 hectares of land between Ay B and C, so that 

A shall have 2 hectar. 76 ares more than By and C w hectar. 12 ares 
more than B. • 

11 . If 6 horses in 4 days eat 144 kilog. 96 gr. of hay, how long 
will 675 kilog. 450 gr. serve 15 horses ? 

12 . From Paris to Lyons is 507 kilometres. The express 
trains take io| hours for the journey, and the first class fare is 
56*80 francs ; find the rate of the trains in miles per hour, and the 
fare per mile in English money, taking £i"°25 francs. 

13 . A bankrupt’s effects are worth 3535 fr. 98 c., his debts 
amount to 20037 fr 22 c. mofe than his effects ; what will a creditor 
to the amount of 350 fr. lose ? 

14 . A person’s income is reduced from 56085 fr. 50 c. to 52720 fr. 
37 c. by income-tax. (i) How much tax does he pay in the franc ? 

(2) How much tax does he pay in the £y supposing j^i ■■25 francs ? 

15 . A needle-woman earns on Monday 3 fr. 40 c, on Tuesday 
3 fr. 75 c., on Wednesday nothing, on Thursday 4 fr. 5 c., on Friday 
14 c. less than what she earned on Monday, on Saturday i fr. 5 c. 
less than what she earned on Thursday ; find her average daily 
earnings during the week. 

16 * A person selling a kilog. of sugar at 1 fr. 80 c. gained I2| per 
cent on the cost price ; find the cost price of a millier of* the sugar. 

17. At what rate per cent, will 4850 francs amount to 5820 
francs in 3 years and 4 months ? 

18 « After the payment of an income-tax of 15 C. in the franc, 
a gentleman's income is 365318 fir. 10c. Express his ilicome-tax as 
a faction of his net income. 
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19 . A person uses 53*48 kil. of thread in weaving 231*5 metres 
of linen, 1*15 metres broad ; how many metres of linen 95 metres 
broad can be woven with 37*75 kil. of the same thread ? 

20 . How many Napoleons, five>franc pieces, francs, half-francs, 
and sous, are there in 4072 fr. 45 c., there being an equal number 
of each of the first two coins, and half that number of each of the 
last three coins f 

81 . A woman lays out at one shop 23 fr. 5 c. in calico ; 34fr. 45c. 
in flannel ; 3 fr. 50 c. in tape ; 4 fr. 20 c. in thread, &c. ; 65 c. in 
needles. At another shop 5 fr. in tea ; 4 fr. 25 c. in sugar ; 7 fr. 5 c. 
in cheese ; 9 fr. 45 c. in candles ; 6 fr. 3 c. in soap. (1) How much 
did she lay out at one shop more than at the other ? (2) What 
change ought she to receive out of 5 Napoleons ? What change 
ought she to receive in French, and also in English money, out of 
a £5 note ? £1 being— 25 fr. 50 c. 

33 . A exchanges with B 200 sacks of wheat, each of i57lcilog. 
at 46 fr. 25 c. a sack, for 55 tons of iron at 21 fr. 50 c. the 
100 kilog. What English money should pass between them to make 
it a fair bargain ^ £i beings25 fr. 02 c. 

33 . Divide 85 hectar. 50 ares between Af B and C, so that A*s 
share : B's share :: ii : 6, and that C shall have 9 hectar. more than 
the united shares of A and B. 

24 . A man made the following bill : 29 dozen pairs of gloves 
at 3 fr. 25. c. a pair, 116 pairs of stockings at 2 fr. 24 c. a pair, 
84 pairs of stockings at 2 fr. 6 c. a pair, 4 pieces of calico, each 
containing 39I m. at 95 c a m., i piece of Irish linen, 84 m. 
6 centim. at 3 fr. 22 c. a m., 5 pieces of flannel, each containing 42m. 
27 centim. at 3 fr. am., amount to 2634 fr. 3 c. ; find the amount 
of his error. 

25. In how many years will 450 fr. amount to 576 fr. at 3} per 
cent simple interest ? 

36 . What will if cost to paint a'room '7 m. 25 centim. long, 
5| m. broad, and 4 m. 75 centim. high at 4 fr. 5 c. a sq. m. ? Find 
the cost in English money, a Napoleon being worth 15^. <i\d. 

27 > A person invests 3000 fr. in the 5 per cents, at 87*73, what 
amount of stock will he hold ? 

28 . A rectangular piece of ground is 32 m. 7 decim. long, and 
19 m. 5 centim. broad. Find the cost of enclosing it with a path 
I m. 5 decim. broad at 3 fr. 5 c. a sq. m. (1) When the path is outside 
the piece of ground, (a) When the path is part of the ground. 

89 . A speculator ^ught 264 hectares 6 ares of land for 387074 fr. 
25 c. ; he sold | of it at 1465 fr. the hectare ; at what price per 
hectare must he sell the rest, in order to gain 9177 fr. 12 c. by his 
purchase ? 

30 . If the driving wheel of a locomotive be 1 dekam. 25 decim. 
in circumference, and it makes 2| revolutions in x secondi how long 
will it take to travel 100 miles, If i miless kilom. ? 
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SL. Two masons’ wages, for 7 days’ work of the ist, and 
5 days’ work of the 2nd, amount to 45 fr. 90 c., and for 5 days’ work 
of the I St and 7 days’ work of the 2nd, to 48 fr. 66 c. Find the daily 
wages of each. 

32 . Which is the best stock to invest 100000 fr, in the 5 per 
cents, at 121’90, or the 3 per cents, at 84? What is the differ¬ 
ence of income in English money, if 24 fr. 96 c.=s;(Sr ? 

33 . Make out tjj^e following bill :— • 

2 lbs. of sugar at 14 cents 9 mils a Ib., 14)1 lbs. of cheese at 
174 cents a lb., 7 fts. 4 02. of butter at $ '245 a n>., 5} H&s. of tea at 
39J cents a lb, 40 eggs at 27 cents a dozen, 12 lbs. of currants at 
$ 15*12 cents a cwt. Find the value in English money, if $ 1=^4;, 

34 . Suppose a person to invest 6000 fr. on the ist of Jan, 1866 
at 5 per cent, per annum ; and also to invest the same amount on 
the 1st of Jan. of each of the next 3 years j what will his investments 
amount 10 at the end of the 4lh year, supposing him not to touch 
any of the mohey, and to receive compound interest ? 

35 . A person gives 5 Napoleons to pay a bill of £3. lu. 6^., 
when the exchange is ,^i«25 fr. ij c. (i) How much English money 
ought he to receive back ? (2) How much French money ? 

36 . If 3 kilog. of tea be worth 5 kilog. of cocoa, and 7 kilog. 
of cocoa be worth 11 kilog. of coffee, what, will 5 kilog. of tea be 
worth, if I kilog. of coffee is worth 6 fr. 30 c. ? 

37 . If I kilog. 7 dekag. of moist sugar be worth 99 dekag. of 
lump sugar, and 22 dekag. of lump sugar be worth 13 dekag. 5 gr. 
of coffee, and 2 kilog. of coffee be worth 9 hectog. 63 gr. of tea ; 
what is the value of 100 kilog. of moist sugar, if a kilog. of tea be 
worth 9 fr. 50 c. ? 

38 . A can plant with cabbages | of an hectare in lohrs. 15 min., 
Zf can plant the same space in 8 hrs. 45 min. What space can they 
together plant in 2^ hours ? How many square yards ? 

39 . It costs 217 fr. 25 c. to carpet a room 17 7 metres long, 
and 8*4 metres broad, what will it cost to carpet another room 
131 metres long and 6 3 metres broad with the same material ? 

40 . It takes 14375 sq. bricks to pave a path 184 m, long, and 

4 m. 50 centira broad ; find the length of the side of each brick. 

41 . If 38 kilog. 25 grs. of sugar cost 134 fr. 7| c., how much 
sugar worth | as much per dekag. can be bought for 26 fr. 8ijc. ? 

42 . What number of dollars will amount to I059’38 dollars in 

5 years at 4^ per cent, simple interest ? 

43 . A man buys a steam plough for 30807 fr. 84 c. ; he ploughs 
170 hectar. 4 ares of his own farm, and § of that quantity for a 
neighbour. He estimates the expenses at 10 per cent, on the cost 
of the steam-apparatus, and wages and fuel, &c., at 1210 fr.; what 
is the cost of ploughing an hectare ? 

44 . If 20 men can dig a trench 160 m. long, 2 ro. wide, and i m. 
2 decim. deep in 8 days, what will be the depth of a similar trench 
90 m. long, 1 m. 80 centim. broad, which 24 men can dig in 4I days. 
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46 . A person bought for 164 fr. 64 c. a certain number of boxes of 
oranges, each box contained 3 limes as many oranges as there were 
boxes, and each orange cost twice as many centimes as there were 
boxes,^ Find the number of boxes, and also the number of oranges. 

46 . A Prussian buys and pays for the following articles of a 
Paris merchant, 15*5 metres of cloth at 14 fr. 75 c. the metre ; 
6*25 metres of velvet at 2i fr. $ c. the metre ; 19 metres of silk at 
6 fr. 25 c. the metre ; 28*50 metres of merino at 4 fr. the metre ; half 
a dozen pairs of stockings at 25 fr. the dozen pairs ; 5 pairs of gloves 
at 17 fr. the dozen pairs ; in consequence of ready payment of 
the amount dF the bill is deducted ; he offers for payment 200 thalers ; 
how many Napoleons ought he to receive from the merchant ; 
6 thalers, 20 silver groschen beinga»25 francs ? (1 ThalerM'30 silver 
groschens.) 

11. DBCIXAL COINAGE. 


589. In the Proposed Decimal Sjstem of Coinage, the 
pound or SOTereign, which is of the same value as the pound 
sterling at present, is taken as the unit of money, with sub-multiples 
florins^ cents^ and ntilSy which are'Respectively the tenth, hundredth 
and thousandth part of the pound, so that 


10 Mils (m.)«i 
10 Cents •• I 
fo Florins »i 


Ex, j. 


In this system, in a decimal of 
the figure in the 6rst place of 
decimals represents florins^ in the 
second cents,, and in the third mils. 

Reduce ;^I5. 7c. 8m. to mils \ and 25684 mils to £,fl. &c. 


Cent. (c) 
Florin, (fl.) 
Pound. 


7c. 8m.=;^15*078 

■B15078 mils. 


25684 mils 


ilsB » ^25 


684 
6fl. 8c. 4m. 


Ex. 2. 

to £. s. d, 

4, 

12 

20 | 


Reduce ;£4. i8j. \o\d. to £. d. &c, and 66. 2c. 5m. 


3 ‘ 

I 07 S 


18*8958333.. 


;^4'94479i666... 

»A4« 9fl. 4c. 4 79i6ro. 


6fl. 2C. 5m.-;g5*625 

20 


/.the sum«;^ 


s. 12*5 

_ \i 

d.6'o 

12S. 6d. 


Ex. 3. Find the value of ;^I2. 36. Sm.-f jg'23. 6m.—;^37. 7fl. 8c. 
9m.-t-;|j25. 46 c.-j^i 8. 96.6fl. 9c. 5m.-;^9. 96 9c. 6m. 


£\2, 

3 fl* Sm- 

^£\2 305 

2*3 

6m. 

■■;fi23 006 

In- 

46c. 

- 2*5 *46 

in- 

66. 9c. 5m. 

—A 769s 



£68466 



£66685 



£ *781 


£yj. 7fl. 8c. 9 in .“/37789 
/(8 96. **i8’9 

£ 9. 96/90. 6m.-»;£ 9*996 

;fi66 68s 


•j^i. 7 fl. 8c. im. Ans 
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Ex. 4. Divide £13. 4 d. 5c. 6m. 
;^I3. 4fl. sc. 6m.*;^i3 456 

_Li 48. 

;£20r(S40 


X 15 by 48. 
8[ 2or840 
6 25 230 
£4‘20S«j^£_2fl 


Sm. Am. 


Kxamines CLXXV. 

1 . Reduce :— 

iO £ 59 ' 7C> to %/ 7 s ; and 976358 mils to £. fi. c. m. 

(2) ;£i8. 6^c. to mils ; and ;^96. 2d. 3c. 9m. to mils. 

(3) j^i4. 4d. 3|c. to mils ; and 254525 mils to C m. 

2 . Express each of the following sums accurately in the decimal 
coinage ; that is, in £. fi. c. m. : — 

(1) ^\d. ; \od. ; siid. ; 51. ; 6s. 4d. ; 2s. i\d. ; 3.;. o^d. 

(2) 4J. ^d. ; 151. ; £12. 12s. Ilf//. ; £4. 8j. 5^f. 

(3) 15.^. 6d. i I2J. ; £S’ 9S‘ ^Id. ; £6. 17s. ii^d. 

3 . £xi)ress each of the following sums accurately in the ordinary 
way ; that is, in £. s. d. :— 

(1) 9d. 625m. ; I4d. 8c. 7im. ; lyd. 8c. 3im. ; 98. 6'34m. 

(2) ^3 621875 ; j^7-8229i 6 ; ^^29, 8d. 7c. 6m. \ £2S 944791 ^- 

i. Find the sum of ;^327. 9d. 4c. 5m. ; ;^89. 4d. 7c 8m. ; 
£S- 6d. 5m. ; ;£479. 8c. 8m. ; £63. 75c. and ;^24. 8d. 7m. 

5. Add together ;^78. 75c.; ;^I4. sjd. ; £<). 5d. 8|c. ; ;^35. 
427m. ; j^48. 7d. 9c. 6m. and 56384m. 

6. Subtract ^^123. 7d. 8c. from ;£987. 6c. 5m. 

7. Find the difference between ;^39. 9d. 9m. and £$4. 2d. 3 c. 
4m. and between ^£54. 3d. 7c. and ;^48. 9c. 6m. 

8. Subtract ;£825. 7d. 6c. 3m. from ;^iooo. 

9 . Multiply £10. 9d. 2^c. separately by 18 and 1008. 

10 . Multiply £z4 ‘ 2d. 8c. 9m. by 89. 

11 . Divide ;£4S38. 5d. 8c. 9m. by 63. 

12 . Divide ;^6852. 3d. 8c. 7m. by 8760. 

13 . Divide £230. .9d. 2c. 3m. by 77 and £342136. 8d. by 7380. 

14 . How often is £5. 6 d. 7c. 8 m. contained in £4479* 9 ^* 4 lc. ? 

15 . Reduce 7d. 3|c. to the decimal of £10 and of £500. 

BxainpleB worked out. 

Ex. /. A\ present age is to i! 7 ’s as 9 ; 7 ; and 34 years ago 
the proportion was 5 to 2. Find the present age of each. 

Here, we have A*s present age to^’s as 9 : 7 ; and 9 is 44 times 
<9 <-7). Similarly, A*s former age was to J 9 ’s as 5: 2 ; and 5 is i| 
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times r5'>2). Therefore, A's present age is 4| times the difference 
of A's and ^*s ages ; and his former age was i| times the difference 
of A’s and B*s former ages. 

But it should be borne in mind that the dij^erence of the ages 
of two persons is always the same, though the ratio of the ages is 
always vatying. Hence, we have 

A's former age«{i|-*- 4 i) or of his present age ; 

but A*s former age^A’s present age-34 years ; 

A's present age-34 years of A^s present age ; 

(* “i?) of A*s present age=s34 years ; 
or 4? of A*s piesent age*= 34 years ; 

/. A^s present age-(34xfj) years-54 years, I 

and jff’s present age—^ of 54 years —42 yerrs. j 

Ex. 2. Five years ago, the ages of A and B were as 4 : 5 ; and 
five years hence they will be as 13 : 15 ; find their present ages. 

In (5 + 5) or 10 years, the ratio would be changed from 4 : 5 to 
13 : 15* Now 5-4—1, and 15-^13 = 2. Reducing the latter ratio to 
one in which also the difference between the terms— f, we get 
the ratio V. • V- 

Now, if A’s age five years before had been 4 years, it would 
have taken only or § years to become V. 

/, ( : 10 :: 4 : A^s age 5 years ago ; 

or A*s age 5 years ago— 10x4 x | years — 16 years. 

A^s age-(16+5) or 21 years, I 

and B’s age—(f x 16 + 6) or 26 years. J 

Ex. j. Divide the number 237 into three parts such that 3 times 
the first may be equal to 5 times the second and to 8 times the third. 

Since 5 times the 2nd-3 times the first, /. the 2nd— § ofthe 1st. 

Similarly, the 3rd —g ofthe 2nd —| of f of the isr. 

Hence the three parts are as i, | and f of {, or as 40, 24 and 15. 

Now 40+24 + 15**79 ; •*. ist —of 237 — i2o,'| 

the 2nd — f J of 237— 72, j- Ans. 
and the 3rd—of 237— 45.^ 

Ex. 4. Divide lis.7.\o among A^ B and C, so that Rs.20 more 
than I of A*s share, Rs:22 more than f of share, and Rs.z more 
than $ of Cs share may be all equal. 

I of A*s share+i?x.20—I (A’s share+^5.50) ; 

I of B’s share+i?f.22—I (.ff’s share+i?J ; 
f of Cs share+i?i. 2 —| (f?s share+i^j.y). 

Also(.<4*sshare+i?j.5o)+(i?’s sbare+^j.ifA) + (C's share+i?x.V) • 
-i?j.(2io+ 50+11^+ 

Now, if A*s share+ .^j.50—1, B^s share+y?j.lfi4aiJA 
and Cs share+i?j.V-H- 

Also I+i|+il-^^ ; and mRs.130. 
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/, A*s share 130, or A’s share (130—50'80. 

B’s share+i?j.'5**“^f.i3ox \\, or B’s.,, —l|l)a=i^i‘.70. 

(75 share+/?J ••• 

Ex j. A person begins to speculate with a certain sum of 
money ; in his first transaction he loses ^th of, the sum ; in his 
second he gains 10 per cent, on his investment ; in his t^ird he loses 
|\ths of the sum invested; in his fourth he gains 66| per cent. If 
he then has Rs.iodooj with what sum did he start ? 


Suppose his capital in the beginning to be i, then 
after ist transaction, he has (i—|) or f of his capital. 

... 2nd . of ^ or . 

... 3 ‘^<i . H of (* “T®i) o** ••• 

... 4th ... ••• -- of A or f . 

^ 100 ^ 


/, by the question, f of his capital 10000. 
his capital=/?f.ioooox S*«J?j.35ooo. Ans. 

m .. 

Ex. 6. How many francs are equivalent to when gold pur¬ 
chased in London at 775. 10^^. per ounce standard, is sold in Paris 
at 4 per mile (/>., per 1000) premium on the^fixed price ? (An ounce 
Troy beingass3i*i grammes, and 1000 grammes of English standard 
gold being worth 3151 francs.) 

Since 3i'i gt*i»tnmes=i oz. ; /, 311 grammes® 10 oz. ; 

Hence i gramme=:3\®i oz, and 1000 grammesoz. 

Now 1000 grammes are bought in London for 77 |j. • 

and 1000 grammes are sold in Paris for 3151 frs. x 1*004 J 
/• 77 i 5 <^§i?^J- • 20J. :: 3151 x 1*004 f>^s. ; reqd. no. of francs. 

the reqd. no.-of francs®:^-^-2— - - — 

^ 623 X1000 

■■2 5*27 nearly. Ans. 

Ex. 7. I bought 128 yards of cloth for ;£ioo, and am now 
obliged to sell it at a loss of as much money as I shall receive for a. 
dozen yards. At what do I sell it per yard ? 

In the sum realised by selling 128 yds., my loss is the selling 
price of 12 yds. ; but loss®cost price—selling price. Hence the cost 
price of the cloth®selling price of (128-H2) or 140 yds.; i.e. 
140 yds. are sold for ;^ioo, the cost price. Therefore the selling 
price per yard®/|g 8 ®Z^ «T 4 J» 

Ex. 8. A farmer bought a fiock of sheep. He lost 5 of them 
and sold the remainder for Rs.e^ a head more than the prime cost, 
and gained /?r.5o by the transaction. Had he sold them only at 
i?j.2 a head more than the prime cost he would have lost Rs.yo,- 
How many did he buy ? 

For each sheep sold the man gets i?j.(4-2) or Rs,2 less in the 
second case than in the first. And in this way for all the sheep sold,. 
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fae gets i?^.(5o-l*7o) or Rs.iio less in the second case than in the first. 
Hence, we have 

Iis.2 : i : no. of sheep sold. 

/, no. of sheep sold-ado, and .*• no. in the flockaafio+S—65. Ans» 


Miscellaneous Examples VIII. 

1 . A person by disposing of goods for 1820 loses at the 
rate of 9 per cent.; what ought they to have been sold for to realise 
a profit of 7 per cent. ? 

3 . If a person owes Rs.iooo on the ist May, at what date 
ought he to pay Rs.7$o, so that he may retain the remaining Rs.2So 
till the ist October ? 

3. I buy goods for Rs 600, and sell them immediately for 
Rs 680, giving three months* credit; what is gained per cent, reckon¬ 
ing interest at 8 p. c. per annum ? 

4. A gentleman sells a lac of rupees out of the 4 per cents, 
at 16 discount and invests the proceeds when exchange is at 2s. id. 
in 3 per cent, consols at 96. What income does he derive therefrom ? 

5. If the difiference between the Simple and the Compound 
Interest on a sum of money for 2 years at 5 per cent, be ^^5. 185. 
gfd. ; what is the sum ? 

6. A banker, in discounting a bill due in 3 months at 4 per 
cent., charges S<r. more than the true discount ; find the amount 
of the bill. 

7. The debts of a bankrupt amount to i?r,2i345. 4a. and bis 
assets consist of property worth ^r.9167. loa. 8/. and an undis¬ 
counted bill of i?r. 5130 due 4 months hence, simple interest being 
reckoned at 4 per cent. How much in the rupee can he pay bis 
creditors ? 

8 . A person remits 15480 to England at the rate of ir. 6 d. 
per rupee, and the money is invested in the purchase of 3 per cent, 
consols at 79(. At what price should he sell out, in order to realise 
a gain of ^^24, after having paid | per cent commission on each of 
the last two transactions ? 

9. A company guarantees to pay 5^ per cent, on shares of 

£100 each; another guarantees to pay 3| per cent on shares of 

/loeach ; the price of the former is lor. and of the latter 

£7. 151. Compare the rates of interest which the shares return to 
the purchasers. 

10 . What income shall I obtain in England, from i?.r.78ooo 

in Indian Government Bonds at per cent., when my agents In 

Calcutta charge me 3 per cent, for drawing and remitting it, and the 
exchange on England is is. io\d. for the rupee ? 
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11 . A mixture of milk and water contains 32 seers and there 
is only i seer of water in it ; how much water must be added to this 
mixture that in every 32 seers of the second mixture, there shall be 
3| seers of milk ? 

12 . When English money bears a premium of 5 per cent, in 
America, how much sterling should be given for 750 dollars each 
worth 4s. 6rf. at pat ? 

13 . Two kinds of wheat are sold at the same price, in which 
20 per tent, is gained on one kind, and 20 per cent, lost on the other. 
What percentage will be gained or lost if they be mixed equally, and 
then sold at the same price ? 

li. A merchant sells a mixture in the ratio of i : $ of two 
different kinds of teas, at /fs.2. 4a. per n>. and gains 33^ per cent, on 
the original gost. If he bad mixed the teas in the ratio of 1 : 2 and 
sold the compound at i?r.2. 8a. per ft>. he would have gained 33J per 
cent, on his selling price. Find the prime cost of each of the two 
kinds of teas. * 

15 . A merchant owes ;£65o. He gives a bill for £202 due 3 
months hence, a second for ;^204 due 6 months hence and pays the 
remainder of the debt in ready money. Supposing the rate of in-, 
terest to be 4 per cent, per annum, what ought he to pay in ready 
money ? 

16 . A company has a capital of ;^5oooooo, of this ^ is ordinary 
stock and the remainder is 5 per cent, preference : the working 
expenses and> reserve absorb 48 per cent, of the gross receipts. 
Find the annual earnings, so that the company should just be able 
to pay the interest on the preference stock. What is the additional 
amount requisite for paying i per cent, on the ordinary stock ? 

17 . If at compound interest the second year's interest is J7 j.23io, 
and the third year’s J^s.242S. 8a., what was the first year’s interest ? 

18 . A debt is paid on 23rd J une by a bill dated at 6 months. 
Supposing the bill to be discounted on October 14th, the real dis¬ 
count would be /?s 35. Find the amount of the bill, the rate of 
discount being 5 per cent. 

19 . A gold chain is made of 3 parts gold to i copper, and the 
cost of manufacture is 10 per cent, on the value of the gold. A 

* sovereign consists of ii parts gold to i copper, and 120 oz. Troy of 
the mixture makes 467^ sovereigns. What should be the price of a 
chain which weighs 2| oz., the value of the copper being neglected ? 

20 . A man has an income of200 a year ; an income tax 
is established of id. in the while a duty of per Ih. is taken 
off sugar ; what must be his yearly consumption of sugar that he 
may just save his income-tax ? 

31 . The income-tax being 4d, in the a person has to pay 


33 
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£6g. 15s. i\d. less than when the tax was ^d. in the although his> 
income has increased by ^^295. What was his income at first ? 

23 . Two passengers have together 150 seers of luggage and 
are charged for the excess above the weight allowed 8a. and 
Re,\, oa. Zp. respectively. If the luggage had all belonged to one of 
them, he would have been charged Rs.2. 13a. Find how much 
luggage each passenger is allowed without charge.,. 

23 . A merchant having lost his cargo in the sea, which he had 
insured, the broker offered him a sum of money for his loss which 
the merchant refused as being 10 per cent, below the estimated value 
of his loss ; the broker then offered £379. 1$^- more than at first, 
and the amount of the second offer was 55 per cenJt. in excess of the 
estimated value. What was that value, and what sum did the 
broker first offer ? 

24 . Calculate the profit made by a bookseller, assuming that 
he pays iis. /[d. for a 16 shilling book, receives 25 copies as 24, and 
deducts 10 per cent, for commission^. 

2 5. .An inclined roof rests upon two walls, one of which is 13I 
feet high and the other 74 ft. ; the distance between the tw'o walls Is 
8 ft.; what is the area of the roof, supposing its length to be 20 yards ? 

26 . The discount and interest on a certain sum for the same 
time are Rs.22 and Rs.24 respectively, find the sum. 

27. If 1 buy the 3 per cents, at 78|, and the 3| per cents, at 
which is the better investment ? If I had invested ;^6962. 19J. 3!^. 
in each, and the former rose and the latter fell how much 
should I lose or gain ? 

28 . A tradesman bought a quantity of goods and sold f of 
them at a profit of 6 per cent. ; the price rising he got 10 per cent, 
profit on the remainder, and on the whole gained ;^ii4 ; what sum 
did he lay out ? 

29 . A man has Iis.41000 which he invests in the 3 per cent, 
stock at 87 and 5 per cent, stock at 104. What sums must he invest 
in the respective stocks to make 3| per cent, on the whole ? 

30 . 1 buy goods for i?j.504o and incur 10 per cent, expenses ; 
what must I charge in order to make 10 per cent, profit on my 
capital after allowing 10 per cent, discount ? 

SL. Certain Railway shares pay an annual dividend of £3. 10s. 
A person having bought 12 shares, at such a price that they yielded 
5| per cent, on his investmenti sold them when the price had risen 
£^^ and invested the proceeds in 3^ per cent, stock at 85. Find the 
alteration in his income. 

32 . The capital of a Railway Company consists of 19,000000 
4 per cent, debentures, ;^37,000000 5 per cent, preference stock, and 
^20,000000 ordinary stock. The receipts are £8 per mile per day ; 
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the length is 2500 miles ; the working expenses are 55 per cent, of 
the receipts. What dividend can it pay on the ordinary stock ? 

33 . A gentleman, deriving his income from an investment 
which pays 5 per cent., spends f of his income and pays an income* 
tax of 8^. In the £ ; next year the investment pays 5^ per cent., he 
spends 15 per cent, more, the tax is reduced to 6d. in the and he 
saves more, ^hat was his income ? 

34 . I bought 50 horses and sold 15 of them at a gain of 20 
per cent., 25 at a gain of 16 per cent, and the rest at cost price. Had 
I sold all at a gain of 18 per cent, 1 should have gained i?5.56o 
more. Find the cost price of each horse. 

35 . Two kinds of tea are mixed together and the mixture sold 
at a gain of 15 per cent If each kind were to be sold separately at the 
same price, 20 per cent, would be gained on the first kind, and 5 per 
cent, lost on* the second. Find the proportion of the mixture. 

36 . A boy bought 200 eggs, and gained 25 per cent, by selling 
^ of them at 2 a penny, and tlfte rest for u. $\d. more than what 
they cost him. At what rate did he buy them ? 

37. Two boys buy oranges at 7 for and 5 for 2d respec¬ 
tively. They buy equal numbers. Compare their rates of profit, 
if the former sells his oranges at 9 for 4^. and the latter at 7 for $d 

38 . A Railway bridge crosses a straight canal obliquely. The 
bridge on one side is 36 ft. lower down the canal than on the other ; 
and the breadth of the canal is 48 ft. Find the length of the bridge. 

39 . A tradesman lost 4 per cent, by selling an article for I5f. ; 
what should he have sold it for so as to gain 10 per cent. ? 

40 . A grocer buys 2 cwt. of tea ; the first cwt. he sells at 5 per 
cent, profit ; and the second which costs ;^i more, at 12 per cent, 
profit. The difference in retail price being 4d. per lb., what is the 
cost price of each ? 

41 . The gross receipts of a Railway Company in a certain year 
are apportioned thus :—40 per cents, to pay the working expenses, 
54 per cents, to give the shareholders a dividend at the rate of 3^ 
per cent, on their shares, and thd remainder /?j.283Soo Is reserved. 
Find the paid-up capital of the Company. 

43 . A man, buying goods by means of false scales, defrauds 
to the extent of 15 per cent, and 15 per cent, in selling ; find his 
whole gain per cent. 

43 . Eight years ago the ages of A and B were as 5 ; 6 ; and 
eight years hence they will be as 9 : 10 ; find their present ages. 

44 . A owes B f?j.2725, and offers to pay him at a certain rate 
of discount instantly, instead of at the end of 2 years, when the debt 
will be due ; B can place out the money which he will receive at 5 
per cent, interest, and by that means will gain by the transaction 
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Rs.2$. Reckoning simple interest throughout, find at what rate the 
discount is calculated. 

45 . A's present age is to as 8 : 7 ; and 10 years ago the 
proportion was 11:9. Find the present age of each. 

46 . ;^iooo sterling is due from London to Portugal, when the 
exchange is 6 i\d. per milree. Whether is It better, for Portugal, to 
draw directly on London, or circuitously, at an‘expense of per 
cent., through Holland and France ;—exchange between Britain and 
Holland 11*90 florins per £ sterling, between Holland and France 10 
florins for 21 francs, and between France and Portugal 480 rees for 
3 francs ? 

47. The original cost of a pipe of port is i 7 r. 55 o, and it is sold to 
^ at a certain loss per cent. ; then A sells it to B at the same losing 
rate j but B sells it to C, at a profit of 12 per cent, for the original 
cost. What was the loss per cent, at which the wind was sold to 
A and B ? 

48 . If the Compound Interest bf Rs.z^oo for 2 years be i?j.204, 
what is the rate per cent, per annum ? 

49 . What fraction of V(*oi35) is ? 

50 . A narrow rectangular field A BCD has its length AB 
160 yds. and breadth BC 31? yds. To what point E in the side AB 
must a straight line from C be drawn, so that AECD may contain 
an acre ? 

51 . I bought paper at the rate of 35. ^\d. for 5 quires, and 
sold it so as to gain as much on the cost of 32 quires as 3 quires 
were sold for. At what rate did 1 sell it per quire ? 

52. My age is 62, and my son’s age 30 ; how long ago was 
my age 5 times ih it of my son ? and how many years hence (if we 
are both alive) will my age be a third of 5 times his age ? 

53 Divide Rs 54339 Into three sums, such that their amounts 
by Compound Interest at 5 per cent, per annum, for 20, 23 and 
27 years respectively, shall be equal. 

54 . Given that x oz. Troy equals 31*1 grammes ; that 10 
grammes of French standard gold are worth 31 francs ; and that 
the worth ot a given weight of English standard gold is to that 
of the same weight of French standard as 3151 to 3100 :—To what 
number of Troy ounces of English standard gold is the franc equiva¬ 
lent, and what is the fixed number of francs equivalent to ?•—the 
English mint price for standard gold being ;^3. I7f. io\d. per ounce. 

55. How many francs are equivalent to when gold pur¬ 
chased In Loudon at 77s. io|r/ per ounce standard is sold in Paris 
at 14I per mille (f.e., per 1000) premium on the fixed price ? And how 
many, when gold is at i per mille.discount ? 

56 . A bankrupt owes u. ; he will pay a dividend of 
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3^. (id. in the pound three months hence, a second of 3^. six months 
hence, and a third of U'. nine months hence. What is the present 
value of his assets, money being worth 5 per cent, per annum ? 

57 . A person having to pay /?j.io85o two years hence, invests 
a certain sum in the 3 per cent. Government Securities (to accu¬ 
mulate interest till the debt is paid) and also an equal sum the next 
year. Supposing the price of the Government Securities to remain 
throughout at 73, what must be the sum invested on each occasion 
so that with its interest, there may be just sufficient to pay the debt 
at the proper time ? 

% 

58 . A person borrows ^jr.6i8o in two separate sums, at the 
respective rates of 3I and 5 per cent, per annum ; and he repays 
the two loans at the end of 10 months, with interest amounting to 
/?j.225. Required the amount of each loan. 

59 . A person finds that if he invest a certain sum in Railway 
shares payjng £(i dividend a share, the price of the share being 
;^i32, he will obtain ;^54 a year more than if he invested in the 
3 per cents, at 93. How much has he to invest ? 

60 . A contractor sends in a tender of ;^5ooo for a certain 
work ; a second sends in a tender of ;^48so, but stipulates to be 
paid ^500 every 3 months ; find the difference of the tenders, 
supposing the work in both cases to be finished in 2 years, and 
money to be worth 4 per cent. Simple Interest. 

61 . (i) Given that the square of 15334 is 235131556 ; find that 
of 153347 without going through the operation of squaring. 

(2) Given that the square root of 1038361 is 1019 ; find the 
square root of 103876864. 

69 . A landlord has an estate that brings him in £3000 a year, 
but this gross income is liable to deductions for rates and repairs to 
the extent of 12 per cent. He sells it at 26 years'purchase on the 
gross income, and invests the price in the 3 per cents, at 97|. What 
difference is caused in his income ? 

63 . A man sold at 48 and 95 respectively £500 ordinary stock 
in the A Railway paying a dividend at the rate of if and ;^8oo 
preference stock in the ^ Railway paying a dividend of 4 per cent. 
He then invested ^ of the money in the Tramway Company where 
the ;^24 share paying interest at 6 per cent, was at £6 premium ; 
;^i5o in the C Railway which paid no interest and the remainder in 
Bank shares at par ; what rate of interest must he receive from the 
Bank in order to increase his annual income by ;^I2. 5f. ? 

6i A corn merchant having bought 1300 quarters of wheat, 
sold one-fifth of it at a profit of 5 per cent., one-third at a profit of 
8 per cent, and the remainder at a profit of 12 per cent. ; but had he^ 
sold all at a profit of 10 per cent, his gain would have been ;^i6. 131. 
8d. more. What did the wheat cost him ? 
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65 . The discount on /?jr.825 for a certain length of time is 
JRs ys i what is the discount on the same sum (i) for twice that length 
of time, and (ii) for half that length of time ? 

66. A person has /?j:.24i8o to invest, the $l per cent. Govern¬ 
ment Loan being at 108, and the 6 per cent. Municipal Loan of 
i?j^.iooo being at 1020 ; find how he must divide his capital between 
the Government and Municipal Loan^, that he may obtain the same 
income from each. 

67 . Divide ;^444 among i?, C and D in such a manner that 
;^io more than f of A^s share, £20 less than f of B*s share and £32, 
ios more than | of Cs share, and £6$ more than ^^5 of D's share 
may all be equal. 

68. What sum of money will amount to Bs.6gg6 ga. *j'2p. in 
2 years, reckoning compound interest for the first year at 4 per cent 
and for the second at 3I per cent, per annum ? 

69 . A certain article of consumption is subject to a duty of ts. 
per cwt. ; in consequence of a reduction in the duty the consump¬ 
tion increases one-half, but the revc^pue falls one-third. Find the 
duty per cwt. after the reduction. 

70 . Divide Rs.^2g into four parts such that their simple 
interest for 4, 6, 7 and 10 months, and at 3, 4, 5 and 6 per cent, per 
annum respectively, shall be all equal. 

7 t. A sells to ^ a horse, which had cost him at 12^ 

per cent, profit ; B sold it to C at a profit of 5 per cent, on what it 
cost him. What would A have gained per cent., bad he sold the 
horse to C for the money which C had paid B for it ? 

72 . A farmer gave for a horse a bill of £t^ due in i month, 
and sold him at once for a bill of £87 at 4 months. Required the 
farmer’s gain per cent, reckoning interest at 4^ per cent 

73 . A man has a certain amount of 5 per cent, stock. He 
sells out one-third of it at 104, and invests the proceeds in the 4 per 
cents, at 98. He sells out from the 4 per cents, when they have 
risen 2 per cent, and then purchases the same amount of 5 per 
cent, stock at 102 as he sold out originally. His gain being £202, 
find the amount of 5 per cent, stock originally held by him. 

74 . A tradesman selling goods for a certain price to be paid 
6 months hence offers to give ,^th more of the same goods for the 
same price in ready money. What was the rate of discount ? 

75 . A and B each lends ;^250 for three years, A lends at4| per 
cent, simple interest, and B at 4^ per cent, per annum, compound 
interest. Find the difference in the amount of interest they receive. 

76 . If by selling cloth at i?jr.i4. 4a. for 5 yards my gain would 
be 6| per cent, what should 1 gain or lose per cent by selling it 
at i?5.i8. 120. for 7 yards i 
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77 > A banker sells 400 English soyereigns at 25*35 ^*1 
buys Spanish piasters at 5*40 fr. Two months afterwards he sells 
again his piasters at 570 fr. and buys 400 sovereigns at 25*20 fr. 
What is his profit, and at what rate does he place his money ? 

78 . A merchant fits out 3 ships in succession to run the 
American blockade ; he reckons the total outlay on each ship after 
the first to be 25 per cent, more than on the one that preceded it. 
The first and third get into port, and he gains 160 per cent, on their 
cost, the second* is taken. Find his loss or gain per cent, on 
the whole. 

79 . A man left ;£30ooo stock in 3 per cent. Government Secu¬ 
rities, to be divided among his three sons in the proportion of their 
ages, which were 15,8 and 7 years respectively ; afterwards when 
these securities stood at 10 discount the eldest son sold out, and 
invested the proceeds in 6 per cent. Bank shares at par. By how 
much did the annual income of the eldest then exceed that of the 
youngest soh ? 

80 . A man invests ^^864 in the following manner. One-half 
he invests in the per cents, ht 8 premium and the other half in 
Bank shares at 116 premium. After one year he sells out both his 
5^ per cents, and also his Bank shares, the former being now at 12 
premium, and the latter 130 premium, and Invests the whole of the 
proceeds in the 4^ per cents, at 90^. His annual income is now 
£i less than it was before. What rate of interest did the shares pay ? 

81 . Find the length of an edge of a cube of pure gold equal 
in value to the annual revenue of Great Britain (70 millions sterling), 
given that gold is 19*26 times as heavy as water, that a cubic foot of 
water weights 1000 oz. and that the value of fine gold is £4. 51. per oz. 

83 . Prove the truth of the following extract from the Times 
Newspaper :—(See Ex. 54, above). 

The quotation of gold at Paris is about i per mille discount 
(according to the last tariff), which at the English Mint price of 
£'^. ITS. 10)^. per oz. for standard gold, gives an exchange of 
2 S*i 4 i ; and, the exchange at Paris on London at short being 
25'07|, it follows that gold is about 0*28 per cent, dearer in Paris 
than in London. 
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1 . The number of emigrants from the United Kingdom in ten 
years was 1,697,579 ; —649,742 being English, 158,226 Scotch, 31,983 
foreigners. How many were Irish ? 

2 . A library contains 3275 volumes, and each volume on the 
average contains 493 pages, and each page 39 hnes. How many 
lines are there ? 

3 . How many times has a batsman been out, if he has made 
1073 runs and his average is 29 ? 

4 . What was the cost of each pig, if after buying 23 pigs 
I have ;^23. ys. 2d. left out of ;^5o ? 

6. A waggon loaded with 217 equal parcels weighs 2 tons 2 cwt. 
and the waggon itself weighs 18 cwt. 3 qrs. ; find the weight of each 
parcel. 

6. What amount will be left ou* of £$0^ after paying the follow¬ 
ing bills : £g. 17s. 4^/., ;^4. I2J. 6^d., £^. loj. 9|<f,, £27. 51. 2|r/. ? 

7. How often does ;^789303. 6s. 6id. contain £i6S4- 14J. Sid. ? 

A sum of money was distributed among Aj ^ and C. The 
shares of A and ^ together amounted to Rs.J20^ those of A 
and C to Us. 160, and those of i? and (710^5*^.184. Find the share 
of each. 

- 9 . 1 sold a horse for /is.6oo, and thereby gained one-fifth of 

my outlay ; what was my outlay ? 

10 . How many ponies must a person buy at £Z. 10s. each, so 
that after allowing 3#. 6 d. for the food of each for a week, he may 
then gain £440. 113d. by selling each of the lot at £g. 4s. yd. ? 


11 . The area of the British Colonies is 8,869096 square miles 
and the population is 292,680,168. How many people are there to 
the square mile ? How much would a tax of 2ld. per head on the 
whole population amount to in £. s. d. ? 

' 13 . If the greater of two numbers be 19 times 508, and their 
difference be 15 times 112 ; find the sum and the product of the 
numbers. 

13 . If 7423971 be the dividend, 12130 the quotient, and 411 
the remainder, what is the divisor % 

14 . Reduce ;£567284i. i6j. g\d. to farthings. 

16 . If 15942. i6r. 6d. were distributed equally among 216 
persons, how much would each receive i 
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16 . If the circumference of a coach-wheel measures 17 ft. 
In., how often will it turn round in travelling a distance of 8 miles 

264 feet ? 

17 . How often is 3 tons 27 lbs. 13 oz. contained in 228 tons 
18 cwt. 3 qrs. 13 fts. 12 oz. ? 

IS. Find the greatest number which will divide 13956 and 
14565, and leave a remainder 7 in each case. 

19 . What is th^ price of a chair, if after buying 15 chairs my 
money has been reduced from Rs.2$o to /?j.i32. 13a. ? 

20 . A man whose weekly earnings are JRs,S i2<z., saves ^ of 
that sum every fortnight j when will he have saved Rs.224 ? 


21 . If 2948 bricks are used per yard to build a tunnel which 
is 6285 yards long ; and 2175 bricks per yard to build another tunnel 
which Is 6082 yards long ; state tn words how many more are used 
for the one tunnel than for the other. 

22 . Multiply 562347892 by 297099011 in three lines. 

23 . The product of two numbers is 15580656, and one of them 
is 6552. Find the other. 

24 . Find the L. c. m. of 298717, 197457 and 207583. 

25 . Reduce 32100546829 farthings to s. d. 

28 . A tax collector collected Rs.io. la., Rs.210. 12a., i?.r.64. 
oa. zp and Rs.\Z. 11a. 8^., but his pocket burst, and the money was 
scattered. He picked up Rs.^o^. 8a. 4p. Did he lose any money ? 
If so, how much ? 

27. A farmer pays 30J. an acre rent on a farm of 215 acres. 
His working expenses amount to ^^589. 17s. 4ld. His receipts are 
j^i305. 6s. 8d. Find his net income. 

28 . How many hens have I bought at ir. each, if I have 

16s. gid. left out of a j^5 note ? 

29 . How many minutes were there in the first six months 
of 1888 ? Find the G. c. m. of 23992091 and 8209897. 

30 . A man spends 3^- each of the first 5 months 

of the year. If he does not wish to spend more than ;^826. 8r. gd. 
in the whole year, what must be his average monthly expenditure 
for the remainder of the year ? 


31 . There are 57 boxes of rice each containing 809309 grains, 
and 76 other boxes each containing 719294 grains : write m words 
how many grains of rice there are altogether. 

82 . Find the g. c. m. of 230299, 3083035 and 1093729. 
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33 . What Is the least number that must be added to 5643^971^1 
that the result may be exactly divisible by 4064 ? 

31 What is the least number that can be exactly divided 
2|, 5» 6J and ? 

35 . Reduce 3208769841 square inches to acres. 

"^ 36 . I buy 60 gallons of wine at 3s. 6//. a gallon and 
loj. is gained by selling it at £i. 25. (id. a gallon. How much 
water has been added ? 

87 . Simplify | of (i+i+J)+ 7 x(8V+8V)““t^*<- (i-‘) ■ 

38 . The live stock on a farm consists of a certain number of 
horses worth 60 guineas each, an equal number of pigs worth £2. 
lOJ. each, 3 times as many cows worth ;^>8. loj. each and 15 times 
as many sheep worth JS^. each. The whole value of the live 
stock is ;^i030. 15J. How many are there of each kind ? 

' 39 . A man leaves j??j.5oooo to his wife, and the remainder 
of his property to be divided equally among 4 children. It is found 
that each child has } of the ivhole. How much did he leave 
altogether ? 

40 . A rupee is worth 2s. oj^t/., and a dollar 41. 4.\d. ; find the 
least number of rupees which makes an exact number of dollars. 


41 . 1 f the distance of the Sun from the Earth be 92^ million 
miles, and light travels from one to the other in 498 seconds, find the 
velocity of light in miles per hour. 

43 . Divide 198 ac. 3 ro. 16 po. 3 yds. 72 in. by 187. 

43. Four bills, amounting to £27. los. 3\d.y ;^r3. 4J. 7 j<jf., ;^43. 
os. 6d. and £3^ are paid out of ;^ioo. What money is left ? 

4 &. Twenty-five years ago a man was four times as old as his 
son, whose present age is 33. How old is the father now ? 

45 . Divide a lac of rupees between B and C in the propor¬ 
tion of 2, 3, 4, and the same amount between Z>, E and F in the 
proportion of 

46 . How many payments of 14J. ii^d. amount to£Bg. 2s. 6^d.; 
and how many plots each containing 2 ro. 16 po. 8 sq. yds. are there 
in 10 ac. 36 po. 15 sq. yds. ? 

47 . Find by Practice the cost of warming a building for 
11 days 17 hrs. 28 min., if the cost is £4. lor. per day. 

48 . A man runs 4| times round a course 930^ yds. long. What 
fraction of 3 miles 301! yds. does he run ? 

49 . Simplify :— 

HSI of of +6| of £3. os. gd. -4jf of ^^3. 2s.), 
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50 . If I pay Rs. 2‘^. bp. as income-tax on a rental of 
^j.715. sa.y what should I pay on a rental cf ifj.jioy. 8a. ? 


51 . What prime numbers divide 222222 ; and what is the least 
number that must be added to it that the sum may be divisible by 
47 , 53 a»d 59 ? 

58 . Divide 2875962 by 5x3x11 by short division, and find 
the true remainder. • 


53. Reduce 5762309875407 inches to mt/es. 

Simplify 3 i^T_t 4 TV^ ^ 5. _, 

5iy 7i”r2a5riy-|-5 4 ^ 

Divide 2*3 by *0015, and £’021 by —3'2rf). 


51 . 

55 . 


56 . What will be the cost of painting a room 20 ft. 3 in. long, 
]8ft. 6 in. broad and 10 ft. 4^ in. high, containing two windows, whose 
dimensions are ft. by 4I ft. each, at the rate of 2S, gd, per sq. yd. ? 

57 . 23 cwt. 3 qrs. 7 Its. are bought >t £2, los. 8d, per cwt. 
and 72 cwt. 2 qrs. 8 Sbs. at £2. 7s. ihd. per cwt. Find by Practice 
the amount expended and give the average price per &. 

58 . A bankrupt is indebted to A, B, C and debt is 

twice ^'s ; B's three times C’s ; Cs half of Z>’s. How much should 
each receive of assets to the amount of ^J.45680 f 

59. If 2 men and 5 women can do a piece of work in 8 days 
of 9 hrs. each ; how long will it take 3 men and 6 women to do a 
piece of work twice as great, working 8 hours a day j the work of a 
man being double that of a woman ? 

60 . Find the simple interest at 4 per cent, per annum on /?j.595. 
ga. for 4 years and 17 weeks, reckoning 52 weeks to a year. 


61 . What must I pay for a bill of exchange on London for ;^73. 
155. 6e/., the exchange being at the rate of i.r. 10^^. for the rupee ? 

63 . Find the value of— 

■367 of ^ 8 . i6j. 3rf. + 6 J of of 7J. of id. 

63 . If the carriage of 30 mds. through 36 miles cost Rs.i2$ ; 
what weight ought to be carried 48 miles for Rs.66. 10a Bp. ? 

61 . Find the least number of weeks in which an exact number 
of half-guineas can be earned, the wages per week being i 6 j. 4d. 

65 . If a person receive 4^ per cent, interest on his^ capital by 
investing it in the 4 per cent. Government stock ; what is the price 
of stock, and how much can be purchased for Rs.12000 ? 

’He- 66 . A person buys 64 animals-cows and horses —for iPi.6ooo* 
I.Each cow costs .ffj.60, and each horse Rs.ioo. Find the number of 
horses purchased. 
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67 . What would a banker gain by discounting on September ■- 
2ist a bill of ;^3 i8. ^s. dated July 31st at 4 months, at 5 per cent. ? 

^ 68 A man sells a horse for Rs.246 and loses 265 per cent, on- 

what the horse cost him ; what was the original cost ? 

69 . Four merchants A, C and D trade together ; A’s stock of 
£400 was in trade 12 months, B^s stock ot ;^45o for 9 months, Cs 
stock of ;£48 o for 8 months and B’s of ;£405 for 6 months. The 
whole profit, being ;^iooo, was in trace 12 mortths. How much ought 
each to receive ? 

70 . A person in India wishes to invest Bs.24000 in the 3 per 
cent, consols at 90 ; the rate of exchange is u. lo//. for a rupee ; 
brokerage in England is per cent. ; how much stock would he ^ 
realise, and what would be his yearly income ? 


71 . Show that the sum of the squares of six thousand and 
twenty-one and eight thousand and twenty-eight is equal to the 
square of ten thousand and thirty-five. 

73. If when a number is, divided successively by ii, 19, 23 
(as in short division) the remainders are 8, 3, 14 respectively, find 
what the remainder would be if the same number were divided by 4807. 


73 . 


Simplify 


i of (tV “ ii) 




74 . 124 men dig a trench no yds. long, 3 ft. wide and 4 ft. 
deep, in 15 days of ii hours each ; another trench is dug by half the 
number of men in 7 days of 9 hours each, how many cubic feet of 
water is the latter capable of holding ? 

75. A cistern, without a lid, whose floor and walls are an Inch 
and a half thick is 5 ft. 3 in. long, 3 ft. 7 in. wide and 2 ft. 5| in high 
in its external dimensions. Find its internal surface, and the cost of 
painting the same at 4//. per sq. foot. 

76 . In a certain firm A invests half as much again as B, and 
f as much again as C, and A*s capital is Bs. 12000 more than Cs. 
They gain /?x.i330 ; what is each man's share of the profits ? 

77 . If 4 men earn as much in a day as 7 women, and one 
woman as much as 2 boys, and if 6 men, 10 women and 14 boys 
working together for 8 days earn ;^22, what will be the earnings of 
8 men and 6 women working for 10 days ? 

78 . A tank is 300 yds. long and 150 yds. broad: with what 
velocity per second must water flow into it through an aperture 2 ft. 
broad and i^ ft. deep, that the level may be raised i foot in 9 hours ? 

79 . A person having invested a sum of money in the 3 per cents.- 
receives annually therefrom £233 after deducting the income-tax of 
7^. in the pound. Find the amount of stock, and also what it can be 
sold for when the 3I per cents, are at io9f. 
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80 . The length of the Eastern Bengal Railway being no miles 
and the capital employed in its construction ;^i 500000, what must be 
the gross annual tiaffic receipts per mile in order that a dividend of 
5 per cent, may be paid to the shareholders after allowing 45 per cent, 
of the gross receipts for curient expenditure ? 


81 . A had some^rupees, the number being composed of three 
7’s, preceded by 16, and followed by 216. B took some away, and 
the number which remained was expressed by the same di^'its in 
the same order with the exception of the digit 2. How many did 
B take ? 

83 . If the remainders on dividing a certain number (by short 
division) by 5, 9, 7, ii succcs'-ively be 3, 5, 8, 4 ; find the remainder 
when the number is divided by 3465. 

83 . .Simplify 2*i2345^ + -i23455 4 -1*2345^-* I*i234l^“ 1*123456. 

84 . Multiply 3720789426 by •0086341532 to five places. 

85 . Find by Practice the cost of 3 tons 17 cwt. 3 qrs. 23 lbs. 
f I 02. of iron at Rs.(). 13a. 'jp. per cwt. 

86. If 21 men can in 12 days make 1260 thousand bricks work¬ 
ing 12 hours a day, in how many days of 8 hours each, can 59 men 
make 177 lacs of bricks ? 

87 . The cost of carpeting a room whose length is 22 ft. 8 in. 
with carpet at ^s. 4|</. per sq. yd. is ^7. 7 ^* 4 <^* J 1 ^® breadth of 
the room. 

88 . A merchant buys two pipes of wine, one for £112, the 
other for ^120. and he also buys a third pipe ; on mixing the three, 
he sells his wine at 50J. per dozen, gaining 25 per cent, on his outlay ; 
what was the price of the third pipe ? (The number of dozens in a 
pipe is 56.) 

89 . The wholesale price of books is 25 per cent, lower than 
the retail price, and 13 books are counted into the dozen. What 
percentage is obtained by the retailer ? 

90 . I pay .^.r. 51000 to a bank for a bill of exchange payable 
in London. The rate of exchange is is. io\d, for the rupee and 
the bauk charges me 2 per cent, on the amount payable in England. 
How much will my agent in London receive ? 


91 . When 582167 is divided by a certain number, the quotient 
is 762 and the remainder 761. What is the number ? 

93 . A number diminished by § of itself, when divided by 809, 
gives a quotient 327 and a remainder 456. What is the number ? 

93 . What decimal multiplied by 125 will give the sum of 
*09375 and 2*46 ? 
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94 . The owner of f of a ship sells i|+4| of his share for 
£2111 ; what was the value of of f of of the ship ? 

95 . Find the value of *375 of a guinea+*§4 of 8 j. 3<f. + *o 57 of 
£2. is.r. and reduce the result to the fraction of a guinea and a half. 

98 . If the value of the rupee varies from u. gd. to u. g\d. 
and the franc from g\d. to 10^. ; find the maximum number of francs 
which it is always safe to give for Rs.soo. 

97 . A person after paying yd. in the £ for income-tax on his 
income, has £1632. i8j. lod. remaining ; what had he at first ? 

98 A farm contains 190 ac. 3 ro. 25 po. 13! sq.’yds., of which 
81 ac. 3 ro. 10 po. 27I sq. yds. is pasture. What fraction of the 
whole farm is not pasture ? 

99 . Extract the square root of 047619-5--06857 142 » and the 
cube root of 2o6'425o7i. 

100 . A merchant buys goods for ;^568. 4^. and sells half of them 
at a gain of id. in the shilling on the cost price, one-third of them at 
a gain of 2d. in the shilling and the remainder at a gain of 5 15J. 
Sd. How much per cent, does he gain on the whole transaction ? 


ibl. Find the G. c. M. and the L. c. M. of 157 days 7 hrs. 4 min. 
7 sec, and 243 days 2 hrs. ii min. 49 sec. 

109 . Multiply 32856 by 121711 in three lines only. 

103 . Find the value of 3-^ of *954 of •42857! of 3s. id. 

104 . Divide 372808976 by 1*369840056, letaining six places. 

105 . A and B own a ship in shares which are in the ratio of 
2 to 3. They dispose of parts of their shares to C so that B and 
Chold the ship in equal shares. What is the ratio of the payments 
that C must make to A and B ? 

106 . Tea at 4s. 3ld. per ft. is mixed with tea at 3s. 7\d. per ft. 
so that the mixture contains 72 per cent, of the former. Find the 
weight of a chest of this mixture which is worth £6. i6s. lod. 

107 . How many planks of teak, 12 ft. long and 7if in. broad, 
will be required to floor a room 7f yds. long and 5 yds. wide ; a 
space 7i ft. long and 5 ft. broad being left unplanked ? 

108 . A barters sugar with B for rice which is worth if annas 
a seer, but on weighing his sugar uses a false roaund weight. 
B discovers this, and to make the exchange fair, raises the price of 
his rice to 2\ annas a seer. Find the real weight of the false maund 
which A uses. 

199 . The diameter of a fore-wheel of a carriage is 1} ft. and 
that of the hind-wheel is 3 ft., how far will the carriage have travelled 
when the fore-wheel has made 100 more revolutions than the hind- 
wheel ? (The circumference of a circle : diameter 3*1416 : i.) 
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110 . A person bought 10 Bank of Madras shares at Xs.i$4o 
each and for 5I years got interest on his investment at the rate of 
5 per cent. He then sold his shares at a loss of 22| per cent. How 
much did he make by the transaction and what rate per cent, per 
annum had he for his money ? 


111 . If when a ftumber is divided continuously by 6, 7, 8, 9, lo^ 
(as in short division) the remainders are 4, 2, 5, i, 8 respectively, find 
the remainder when the number is divided by 30240. 

112 . A vulgar fraction has for its numerator 183, and 
its nearest approximate value in hundredths is ‘43 ; what is the 
denominator ? 

113 . A can copy a certain manuscript in 17 hours by writing 
at the rate of 3 Jincs per minute, B can copy the same in 24 hours. 
After 476 lines have been copied by A, in what time can B finish it ? 

114 . If a cubic foot of marble weigh 2716 times as much as a 

cub. foot of water, find the weight of a block of marble 9 ft. 6 in. long, 
2 ft. 3 in. broad, and 2 ft. thick, supposing a cub. foot of water to 
weigh 1000 ounces. , 

115 If 48 men working 8 hrs. a day for one week can dig a 
trench 235 ft. long, 40 w'ide and 28 deep ; in what time can 12 men 
working 10 hours a day form a Railway cutting 156060 cub. yards ? 
(A weeks=:6 working days.) 

116 . A train starts from *4 at I2 o’clock and runs towards C, 
which is 100 miles distant, at the rate of 30 miles an hour ; at the 
same time the mail cart starts for C, from B, which is half-way 
between A and C, and runs at 10 miles an hour ; at what distance 
fiom C will it be overtaken by the train ? 

117. A and B enter into partnership. A supplies the whole of 
the capital amounting to i?j.45ooo upon condition that the profits are 
to be equally divided, and that B pays A interest on half the capital 
at 10 per cent, per annum, but receives Bs. 120 per mensem A}r 
carrying on the concern. Find their total yearly profits, when 
share is equal to one half of A’s share. 

118 . What sum of money put out at Compound Interest will 
in 2 years amount to ;^i944*8i, interest being at the rate of 10 per 
cent, per annum, and being paid half-yearly ? 

119 A gentleman receives 10 per cent, upon his investment 
in India. When the exchange is at is. lo^i/. he disposes of his 
investment at a premium of 60 per cent, and transfers his capital to 
6 per cent. English Securities at par, which yield him an annual 
income of £1770. Find his original income in India per mensem. 

180 . A certain number of men and women subscribe a sum of 
money, the number of women being four times the number of men. 
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Each man subscribes as many annas as there arc men altogether, 
and each woman as many pies as there are women altogether. The 
total amount subscribed being ; find the number of men and 

women. 


181 . Find the least number which, when multiplied into 
253125000, will make the product a perfect cube. 

188 . A farmer has 1134 sheep and 630 lambs. He forms them 
into flocks, keeping sheep and lambs separate, and having the same 
number of animals in each flock. If these flocks are as large as 
possible, how many animals are there in each ? 


' m Calculate to four places'-'J^5±lio6+-o^l_of -6) 

(5 23 +7'98J Of (3*1+ 6-283) 

124 . If one H). Troy of gold be coined into 46f§ sovereigns and 
standard gold contains 10} parts of pure gold to parts of copper ; 
find the weight of pure gold in oife sovereign in grains. Also express 
the weight of copper in a sovereign as the decimal of one fb. Avoir. 

125 . If the work done by a man, a woman and a child be in 
the ratio of 3, 2, 1, and there be In a factory 34 men, 20 women, and 
16 children, whose weekly wages amount to ^^.204 ; what will be 
the yearly wages of 27 men, 40 women and 15 children ? 

126 . A room is 19 ft. 5 in. long and 16 ft. 7 in. broad and the 
cost of painting the walls at ya. 6A per sq. yd. is i?j.43. 3a. Required 
the height of the room. 


187 . Divide a guinea between C and Z), so that i?'s share 
is I more than A% Os | more than B^s and I more than Os. 

128 . If the rate of exchange is is. per rupee, what 

must be paid in India for a bill for ;£85o on England ? 

129 . A person finds that if he invest a certain sum In Railway 
shares paying ;^6 per share when the j^roo share is at 132, he will 
obtain £10. 16s. a year more for his money than if he invest in 3 per 
cent, consols at 93. What sum has he to invest ? 


130 . A certain sum put out at Compound interest amounts in 
two years to ;^270‘4 and in three years to ^281*216. Find the sum 
and the rate per cent. 


131 . By what must 152207 by multiplied so that the product 
may consist of 8 digits, each digit being i ? 

132 . The population of India was bv a former census found to 

be 190531440, of whom 139421250 were Hindoos. Find the ratio of 
^he Hindocis to the whole population '* 

^ 133. A person settling his bills paid | of his money to on^ 
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tnan, f ot the remainder to another, and f of the rest to a third. 
If he had ^J.33 remaining, what had he at first ? 

134 . Find the square root of 7*4538 —6*8-#-8‘5—2*03 N 1*17. 

135 . Two equal sums were divided, the one among 141 men 
and the other among a certain number of women ; each man received 
Rs.12. So. and each woman 12a. less ; how many women were there? 

130 . Twelve years aeo, A had i?j.i30oo and JB had ^r.9100. A 
has been more fortunate than i?, and gained 3 percent, where B gain¬ 
ed I per cent.; B has now doubled his capital. How much has A got ? 

137 . Bought a quantity of tea, and sold part of It, at the rate 
of Be.i. oa. 6p. per lb., losing thereby i per cent. What was gained 
per cent, on the remainder which was sold at 2 i£.i. la. 6/. ? 

138 . What amount of stock must be purchased in the English 
5 per cents, at tii]^ to produce the same yearly return as 3 lacs of 
rupees (a rupee»ir, lo^d.) invested in the Government 4I per cents, 
at 101^ ? 

139 . A horse was sold at a loss for Rs.6o, Had it been sold 
for /?.r.8i. the gain would have been } of the former loss. Find the 
cost of the horse. 

140 What is the smallest number of articles costing £$. ^.4\d 
each, which can be purchased for an integral number of sovereigns ? 


141 . Multiply 6372 and 630072 by 567, and explain why the 
difference of the two products is divisible by 11, and by the squares 
of 7 and 10, and by the fourth power of 9. 

(i) What change would occur in these factors if the two zeros 
instead of being in the centre of the digits 6, 3 and 7, 2 occupied 
some other position still being together ? 


143 . Reduce the expression ^ 

plest form ; and find the value of of a guinea —of 2s. 6d. 

143 . Divide 1215013*8 by 2*023 and *000072072 by *000012. 
Find the fraction corresponding to i‘oi, and divide 27*36 by 3*169. 


144 . What is the least number of dollars at4r. 2d. each, which 
is equal to an exact number of sovereigns ? 

145 . If the income-tax be 6 pies in the rupee for the first half 

of the year and 3 per cent, in the second, what is the gross income 
of a gentleman whose net annual receipts amount to to. f 

140 . A can do ^ of a piece of work in % of the time that it 
would take f to do ^ of it, and B can do | of the same work \n 
I the time C would occupy in doing another piece of work half as 
large again as the first. If € can finish the first named piece of work 
*fO‘o hours, how long would A and B together be In doing it ? 
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147 . A debt , of Xs.yoo is discharged by a payment of/?.r.iSo- 
in cash, and a bill for I^s .$23 doe 6 months hence. At what rate is 
discount calculated ? 

148 . Exchange on London is at the rate of is. yd. on demand, 
and IS. 7\d. at 6o days* sight. What is the rate per annum for 
money in the latter case ? 

149 . A man buys wine at 4r. a gallon ; he mixes it with water, 
and by selling the mixture at 3r. a gallon ga'ins 20 per cent, on 
his outlay. How much water did each gallon of the mixture 
contain ? 

180 . What sum must a person invest in the 3 per cents, at 90, 
In order that by selling out £i<X3Q stock when they have risen to 93}. 
and the remainder when they have fallen to 84}, and investing the 
whole proceeds in the 4 per cents, at par, he may increase his 
annual income by ;^9. 5^. ? 


151 . The yearly expense of aVillage school was Rs.yxy. This 
is paid partly by a rent of 295I blghas of land, at Rs.^. 80. per bigha, 
partly by a tax on t]he village of Rs.ioo^ partly by Government 
allowance of Re.i. 4a. per scholar, and the rest was made up by the 
scholars, of whom there were 45 ; wha^ did each pay ? 

152 . How many times is \ of 13I of 2^. 2|<i:f. contained in 2f 


of is. 4 rf.+ 4 A of li. of i6j. &d. ? 

153 . Find by Practice the cost of replacing a cistern, to weigh 
8 cwt. 2 qrs. 14 H>s. at the rate of £2, os. 6d. per cwt., if the 
plumber allows £1. iis. bd. per cwt. for the lead of the old one 
which weighs 6 cwt. 1 qr. 10 lbs. 

154 . If one pound of standard gold of 22 carats {i. e. parts In 
24) fine be worth j^46. 145. 6<f., find the value of a gold-mohur of 
weight 7 dwts. 23 grs. of fineness ^3 in 1000. 

155 . Find the least number of ounces of pure silver worth 

Rs.2. 14a. per oz. that, with the proper proportion of alloy, 

can be coined Into an exact number of rupees 


156 . A work can be completed in 36 days by 30 men working 
6 hours a day ; in what time would 18 men and 60 women working 
9 hours a day complete it * supposing that 3 men can do as much as 
5 women ; and that in the longer days a man does only f per hour 
of what he does per hour In the shorter days ? 

157 . A contractor agrees to supply io| lacs of bricks for a 
particular work. His bricks cost him 3| rupees per 1000 to make, 
and of these I2| per cent, are rejected. How many bricks must he 
make in order to fulfil his contract and what price per 1000 must he 
put on those supplied in order to gain 25 per cent, on his outlay ? 
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158 . A merchant sells 60 mds. of rice at a profit of 8 per cent, 
and 94 mds. at a profit of 10 per cent. ; if he had sold the wnole at a 
profit of 9 per cent, he would have received tya, less than he actually 
did ; how much per maund did he pay for the rice ? 

169 . If a cloth 4 yds. long and 15 in. wide, cost Rs.^. la. ; how 
much should you give for a cloth 19 yds. long, la in. wide, and every 
square inch of which is worth fths of the value of a square foot of 
the former ? , 

160 . In a field of cabbages the distance between the rows of 
cabbages is 2 feet, the distance between the cabbages in a row is 9 
Inches * how many cabbages are there in an acre ? 


161 . A person goes to a bookseller’s shop with a certain sum 
of money, and after buying 20 books at Rs.2. 4a. each, finds that f of 
his money remains. How much had he when he entered the shop ? 

162 . A person with a monthly income of Rs,26^ spends as 
much in 4 months as he earns in three. After 12 years he divides his 
savings among his three children in such a manner th'it the eldest 
has twice as much as the second, and thrice as much as the young* 
est. How much did each receive ? 

163 . Simplify :— 

// ’OOI953X 00027 \ 

SxVli+yxv'Ci-i) 'WV oooiS /• 

161 . How many rings, each weighing 4 dwts. 18 grs. can a 
goldsmith make from a mixture of i lb. 10 oz. 1 dwt. 18 grs. of pure 
gold with 7 oz. 7 dwts. 6 grs. of alloy ? 

165 . Find by Practice, the time of building a wall 27 yds. long 
by 6 ft. high, of which one square yard is built in 3 hrs. 18 min. 45 sec. 

166 . In the Centigrade thermometer the freezing point Is 
zero and the boiling point is 100“ ; in Fahrenheit’s the freezing point 
Is 32*, and the boiling point is 212* ; what degree Centigrade cor¬ 
responds to 68* Fahrenheit ? 

167 . If the rate of wages vary as the price of rice, and if 

57 men working for 35 days receive i?j.405. 3a. 9/. when rice is sold 
at the rate of 136 measures for i?x.39; find the price of rice per 
measure when 70 men working for 19 days receive i?i’.353- 6^. 

168 . Tea shares, original value Rs.ioooj are selling at ji?x.i25o. 
They pay a dividend of 5 per cent, on the original value; what income 
would RS.S797S invested In them give ? 

169 . A ship’s hold is 99 ft. long, 40 ft. broad and 5 ft. deep ; 
how many bales can be stowed in it each 3 ft. 6in. tong, 2 ft.8 In. 
broad and 2 ft. 6 in. deep, leaving a gangway of 4 ft. broad ? 

170 . A person has 200 shares In a Railway Company for which 
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he paid Rs.iooo per share. When the shares are paying 2 per cent, 
he sells them all at j?j.46o per share, and invests the proceeds in the 
Government 3 per cents, at 92. Find the alteration in his income. 


171 . A steamship whose speed averages 14 miles an hour 
reaches a certain port in 12 days ; how many days afterwards will 
a sailing vessel arrive, which starts at the same time and sails on 
an average 8 miles an hour ? 

173 . At an examination 3 th of a class gains fths of the 
maximum number of marks, gains |ths, f ths gains 3th gains 
3 and the rest The average number of marks gained by the 
whole class is 166 ; what is the maximum ? 

173 . A bag contains 160 coins consisting of half-crowns, 
shillings, six pences and four-penny pieces, and the values of the 
sums of money represented by each denomination of coin are the 
same ; how many of each are there ? 

174 . A and B engage in trahe, their capital being as 3 : 2. 
At the end of 3 months A takes out a sum equivalent to 3 of i?'s 
capital, and at the end qf another 3 months B puts in a sum equiva¬ 
lent to what A took out. If A’s profits are at the eod of the year 
^ 110 more than i^’s, find the amount of the profits of each. 

175 . The bands of a clock which gains uniformly at the rate 
of 15 sec. a day were set at sunset on the evening of the first of the 
month at 6 o’clock. The true time of sunrise on the 3rd, was 
known to be a quarter to six but the clock indicated a quarter past 6. 
Find the error made in setting the clock on the ist. 

Y** \ 176 . A person pays an Income-tax of 4^. in the £ during the 
first half of the year and of 3^. in the £ during the second half, and 
finds that owing to an increase in his income he pays the same 
amount of tax for the second as for the first half of the year. If 
his gross Income for the year is £700^ find his net income. 

177 . The length and breadth of an enclosure which is in the 
form of a parallelogram are respectively equal to 47 yds. 2 ft 4 in. 
and 22 yds. 2 ft. 11 in. ; what should be the breadth of another 
equiangular enclosure ( which is also a parallelogram ) if its length 
is 63 yds. I ft. 5 in., and its area is fths of the former ? 

178 . What must be the price of a ;£5o Railway share which 
pays a dividend of 23 per cent., if the purchaser is to make 4 pet 
cent upon his outlay ? 

178 . A. merchant sells tea to a tradesman at a profit of 60 per 
cent} but the tradesman becoming a bankrupt pays only 2r. 6d. in the 
£. How much per cent, does the merchant gain or lose by his sale f 

180 . A merchant made a mixture of wine at 28.r. a gallon, 
with brandy at 42.;. a gallon, and he found that by selling the mixture 
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at 351. a gallon, he gained 15 per cent, on the price of the wine, and 
20 per cent, on the price of the brandy. In what ratio were the wine 
and brandy mixed together ? 


181 . Find the product of *18988 and 8'o8, divide it by’0235 
and subtract the square of 8’o8 from the quotient. 

182 . A merohant buys in Calcutta 210 bags of rice at JUs. 10. 
12a. per bag of 164 pounds. ^ He sends them by rail 320 miles at 
6| pies per ton per mile» but during the journey 7} pounds are stolen 
from each bag. Find at how many measures per rupee he must 
sell the remainder In order to clear Rs. 95. 15a. by the transaction. 
(One measure—3| pounds.) 

183 . A building worth Rs.gooo was burnt, of which | belonged 
to Ay I to B and the rest to C ; what loss will each sustain, suppos* 
Ing that /?j.5400 of the value of the house were insured ? 

18 ft. If 10 compositors who can set 3 letters in 5 seconds 
finish 27 pages in an hour and a«half, how many compositors who 
can set 5 letters in 6 seconds, will complete 50 pages in an hour ? 

185 . The cost price of a book is I2J. ^6</.: the cost of the 
sale 8 per cent, on this, the profit 22 per cent.; find the retail price 
of the book. 

186 . There is a piece of work which 8 men working in pairs 
would accomplish in 20 days, and working singly in 30 days. One 
man is engaged on the work for 25 days ; at the end of which time 
7 men arrive to his assistadce, and continue at the work for 4 days, 
when they are strengthened by the arrival of 7 men more. In 
what time would the work be finished, supposing all the men to 
continue at work, and operate in pairs whenever practicable ? 

187 . A cask of 144I gallons is bought for £$o and kept 
10 years, during which time of a gallon evaporated yearly; at 
what rate per gallon must the contents be sold so as to clear 20 per 
cent, on the amount of the original outlay at 4 per cent, per annum. 
Simple Interest? 

188 . Supposing a gallon of water to contain 277I cubic inches: 
find what number of gallons of water would cover a square mile to 
the depth of 5 inches. 

189 . The diameter of the fore-wheel of a carriage is f of that of 
the hind-wheel and the former makes 528 revolutions in passing 
over I of a mile. How many revolutions does the hind-wheel make 
in passing over a mile ? and what is the diameter of each wheel ? 

180 . A person borrows ;^5oo at ^ per cent, per annum and 
subsequently £4(x> at 3ft per cent.; if the amount of both sums 
6 months after the latter was borrowed is ;£957, find the time for 
which Interest is paid on the former sum. 
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101 . Find the value of 

2’3475 of I ton+ 4 ' 687 S of i cwt. 4-'5 <>^3 qrs. —1‘4 fts. 

1*05 of I ton. t 

•* 

192 . Simplify 

T • ) /!!, J'£i >/(75l) -6i of ji 

’ 3X3i9“ ' SJ-n'UW) ■ 

193 . From a vessel containing 50 seers of milk, 10 seers are 
taken away ; the vessel is then filled up with water, and 10 seers 
of the mixture drawn off; how many seers of milk are left ? 

191 . Find the square root of *612345679 ; and also of 002 to 
4 places of decimals. 

195 . If a pound of pure silver be worth 62 shillings, the 
shilling containing 222 parts of pure silver in 240 ; what will be the 
value in shillings of a rupee weighing 180 grains, the rupee contain* 
ing 925 parts of pure silver in 10001 , 

198 . At B and C can together do a piece of work in 12 days ; 
A can do it in 28 days and B in 26 days. All three work ^ together 
for 7 days, when A leaves off work. In how many days will B and 
C complete the work ? 

197 . A rectangular parish, 6 fur. long and 4 fur. broad, is 
enclosed ; a belt of plantation, 200 ft. wide is carried the whole way 
round ; a main road, 60 ft. wide, runs across the land in the direction 
of its length and a cross road, 41 ft wide in the direction of its 
breadth : how many acres of field are there ? 

19 B. If the cost of making bread be one rupee per bushel of 
wheat, what is the price of wheat, when the two-anna loaf is twice 
as large as it is when wheat is Rs. 5 a bushel ? 

IM. A publisher wishes to get 145. for each copy of a work ; 
what price should he put upon it so as to be able to allow the trade 
30 per cent, discount 

200 . A merchant receives a bill on London at 3 months of 
Rs. 3000, which he keeps till maturity and then exchanges at the rate 
of IS. \o\d. per rupee ; when be finds he receives as much as he 
would have done had he discounted the bill when drawn at 4 per 
cent. ; what was the rate of exchange when the bill was drawn ? 


201 . Add together 3f of 2| of yH of £1^ 9? of 3§ of is, and 
81 of 4l of id.t and divide the sum by of of ^\d. Is the 
quotient an abstract or a concrete number ? 

202 . Simplify :— 

of ( I- |^) + t\of-ijoffi+A)!- 
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203 . If 8 men or 12 boys can do a piece of work in 20 days 
how long will it take 3 men and 5 beys to complete a piece of work 
twice as great ? 

204 . A grain of gold beats out into a leaf of 54 sq. in. ; and 
a cubic foot* of gold weighs 1211 lbs. Avoir. How many leaves 
together are as thick as a sheet of paper when 175 sheets of paper 
placed together are an inch high ? 

205 . Two straight rods, each 1 foot in length, divided into 11 
and 12 equal parts respectively, are placed side by side with their 
ends together. What fraction of an inch would the distance of the 
third division of the first be from the third division of the second ? 

206 . In 1861 three towns had populations of 17650, 19600, 
and 18760 respectively. In 1871 the population of the first had 
decreased 18 per cent., that of the second had increased 21 per cent, 
while the population of the third had increased by 4690 ; find the 
average population of the three towns in the year 1871. 

207 - On what sum of mqpey will the Compound Interest for 
2 years be the same as the Simple Interest on ;^943 for 10 years, 
•reckoning interest at the rate of 5 per cent, per annum ? 

208 . If the true discount on a bill of *;^i464i be £46^^ sif to 
per cent. Compound Interest, how many years has the bill to run ? 

209 . Five thousand copies are issued of a book the price 
of which is Rs. 3 per copy ; the cost of printing is Ba. per copy, 
binding Rs. 2 per dozen, and of carriage, advertising, &c. Re. i per 
dozen ; the publisher dtsposes of them to the retail bookseller 
charging 25 copies as 24, and 30 per cent, less than the selling price 
and upon the whole receipts takes 10 per cent, commission for 
himself; what are the gains respectively of author, publisher, and 
bookseller on this edition ? 

210 . For two-thirds of the distance up a ghaut the rise^ is 
1 foot in 24 (measured along the road) and fur the remaining third 
the rise is i in 16. The top of the ghaut is 1400 feet above the 
bottom ; what is its length ? 


211 . How many acres are contained in three countries, of 
which the first comprises 723100 square miles, the second 12342, and 
the third 89704 square miles ? 

212 . The gallon contains 277*27 cubic inches, atrd a cubic foot 
of water weighs 62*42 fts. Find the weight of a pint of water to 
two places of decimals. 

213 . Divide £9^4. gs. between A, B and C, so that i 4 ’s share 
may be to J?’s share "3:5, and Bs share : Os share :: 10 :11. 

214 . By C and D working together can perform a piece of 
work in 8 days. A and B ot B and D together take twice as long 
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AS A i C and D together to perforin the same work. A works 
during the whole of the day, B during three-fourths, C during a half 
and D during jth of the day. In how .many days will the work be 
finished ? 

315 . An annual tax of ^^.2255 is laid upon a district contain¬ 
ing four villages—^, By C, 2?—and the rate to be paid by each of 
the villages Ay B and ^is to the rate to be paid by 27 , as 3 to 2 ; 
what are the annual payments due from the villager? 

216 - If 10 men or 15 boys can reap 20 big has of corn in 6 days 
working 14 hours a day, how many boys must be employed to assist 
3 men to reap 6 bighas in if days of 8 hours a day 7 

217. A shop-keeper buys 1 cwt. of tea at 4r. 2</. per Ib, and 
mixes it with tea which costs him 2.S. iid. per ib. How much of the 
latter must he add to the former that he may sell the mixture at 
3 r. Zd. per ib. and gain 20 per cent, on his outlay ? 

218 . Find the cost price of an article, which, if sold at 7 per 
cent, profit realises 5^. moie than if it were sold at 17 per cent. loss. 

319 . A owes B ;£5oo, in liquidation of which debt he gives 
him a bill of £y 30 due 10 years hence, another bill due 4 years 
hence, and ;£i 33. fir. 8{/. in cash. What is the value of the latter 
bill, interest being at the rate of 5 per cent, per annum and allowing 
true discount ? 

220 . A man has 10000 of 3 per cent, stock which he sold 
out at 72. He placed one half into the 4 per cents, at 80 and the 
other half into the 5 per cents, at 90. Tbe former having fallen to 
76, he transferred his stock from them to the per cents, at 95. 
State the difference between his present and his original income. 


221 . Two men A and B start together, and when A has 
gone a mile, B has gone- of ij of 7if of 






5i i-i 

of a mile ;''which Is in advance of the other ? 


222 . Express the difference between 'J7§ of 13^. io|^. and 
*37^ of ifi-r. 6 d. as the fraction of 


•42fi of .y of of 

1 ^ 3 . The Hindoo year consists of 3fi5 days fi hours 12I minutes, 
the Mahomedan of 354 days 8 hours 48 minutes. After what length 
of time would the accumulated difference between them amount to 
the tropical year of 365 days 5 hours 48 minutes 49 7 seconds ? 
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224 . If the rates of running of B are as 14: ir, andif 
A give B a start of 36 yards, how far must the winning post be for 
Ay to get in by the same distance ? 

225. What is ^ the cost of making a ditch, 64 yds. i ft. 4 in. 
long, 2 yds. 2 ft. 2 in. wide and 3 yds. oft. 6-in. deep at per 
cubic foot ? How long would 4 men, 3 women and 2 boys together 
take to make it, working 8 hrs. a day, if 2 men equal 3 women and 
4 women equal 3 boys, and a boy earns per hour ? 

226 . A can do ^ of a piece of work in 24 days, and B can do as 

much work in 3 days as A can do in 4 days ; they work together for 
4 days. A then leaves and C joins B and they work together for 

6 days ; then A returns, and the three finish the, work in 11 days ; 

how long would it have taken C to finish the whole piece of work ? 

227 . Two watches are both set right at noon on the 15th of 
June, i8s9 i one gains in a day, the other loses 1'; when will they 
be together again, and what o’clock will it be by each of them ? 

228 . Two ships sail from the same port; one of them sails 

west, 50 miles ; and the other skils north, 48 miles. Find the 

distance between them in miles to 4 places of decimals. 

229 . If the daily wages of a labourer rise from four and three 
quarters to six annas, what percentage of the increase in the price of 
food and other commodities will cause his position to be unaltered } 

280 . A person invests £6200 in the three pet cents, at 89I, and 
pays income-tax of 10^. in the £ ; on the stock rising to 92, he sells 
out and invests the proceeds, in ;£5o Railway shates at par which 
yield an annual dividend of 3 per cent., clear of income-tax. Find 
the alteration in the income. 


231 . Add together *062435 of ;^ioo+7*4375 of ioj.-H*35dof 
75. 6</.+2*784 of 2\d.y and reduce the result to the fraction of ;^29. 
lor. 7\d. 

232 . The area of a rectangular enclosure being 33 sq. poles 1 yd. 
6 ft. 108 in., and the length 9 poles i ft. 6 in.; what is the width ? 

233 . If the rate of interest for money is 6 per cent, what should 
be the rate of exchange for bills payable at sight in England when 
the rate for those payable 6 months after sight is ir. 11^. per rupee ? 

284 . How much per cent must be added to the cost price of 
goods that a profit of 20 per cent, may be made after throwing off a 
discount of 10 per cent, from the labelled price ? 

235 . Given that gold is worth £z, ijs. lod. per oz. and silver 
4r. 10^. per oz., and that the weights of equal volumes of gold and silver 
are as 19 :11 j and the length in inches (to 3 places of decimals) 
of an edge of a cube of silver equal in value to a cubic inch of gold. 
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236 . If the volume of a sphere«i|x3'X4i6 x the cube of the 
radius, find how many spherical balls each I inch in diameter can be 
made out of a cubic inch of clay, and how much clay will remain ? 

237 . The top of a tank is a rectangle, whose sides are g feet 
and 15 feet; it is of the same horizontal section throughout its depth. 
What must be its depth in order, that it may contain 12960 gallons 
of water, one gallon containing 277*274 cubic injches ? 

238 . A person buys saddlery in London for ;^3i and pays ;£3. 
5^. for freight and insurance to Calcutta. On the arrival of the 
goods he pays 7 per cent, duty on the declared value, which was 
the London price turned into rupees at the current rate of exchange. 
If he had bought them in Calcutta he would have paid 40 per cent, 
above the declared value. How much did he gam by buying the 
goods in London, the rate of exchange being Rs.io. 13a. for a 
sovereign ? 

239 . A dealer buys 10 horses at Rs.400 each, 8 horses at 
Rs.^oo each and 4 horses at jRs.600 each. He keeps the horses 
for 6 months, during which eacti costs 15 per month, and then 
sells them clearing i2| per cent, on his original outlay after paying 
all his expenses. Find the selling price. 

240 . A man who can walk down a ghaut at the rate of 
4| miles and up at the rate of 3} miles an hour, descends, and 
returns to his starting point after walking for 2 hours 4 minutes. 
How far did he walk ? 


241 . Multiply 3 mi. 5 fur. 17 po. 5 yds. i ft. 10 in. by 7 ; and 
1574 hhds. 62 gals. 3 qts. o pt. 2 gills by 27. Reduce 23 ac. i ro. 27 po. 
24 sq. yds. 6 sq. ft. 103'sq in. to square inches. 

242 . The length of a room is treble its breadth. The cost of 
flooring, at Rs.%. 12a. per sq. yd., is ^.r.281. 4a., and that of painting 
the four walls, at 3a. per sq. foot, is also Rs.281. 4a. What is the 
height of the room ? 

243 . A’s rate of working is to as 4 to 3, and B’s is to Cs as 
2 to 1. How long will it take Cto do what ^ would do in 6 days? 

241 An Indian otlicer, whose annual pay was estimated in 
rupees, lost ;^4i. 12s. 6d, in one year by a fall in the value of the 
rupee from is. iild. to ir. loW. ; what was his salary estimated in 
rupees ? 

245 . A warehouse consists of seven floors ; the rent of each 
floor is ‘875 times that of the floor below ; the rent of the middle floor 
is £120. IS. ; compare the rents of the highest and lowest floors, and 
And that df the lowest. 

246 . If a certain amount of work is done by 9 men, 12 women 
and 13 boys in 11 days, how long will the same work take if 18 men, 
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*3 women and 5 boys are set to do it : assuming that the ratio of a 
man’s work to a woman’s is as 5 to 3, and a woman’s work to a boy’s 
as 4 to 3 ? 

247. The travelling expenses of 7 tourists for 5 weeks amounted 
to Rs.752. 8a. ; a second party of 18 made the same tour in 6 weeks, 
their average weekly expenditure per man being | of that of the first 
party. What were«the total expenses of the second party ? 

248 . An armourer undertakes to supply 2000 swords at 17s. 

each. He estimates that if 5 per cent, fail to stand the required 

test and are worthless, the profit will be 15 per cent on his whole 
outlay. At the trial, 35 per cent, of the swords prove worthless. 
How much does the armourer lose by the contract ? 

249 . In a hundred yards race A can beat B by ^ yards, in a 

quarter of a mile race C can beat .<4 by 11 yards ; by how much 
can 6" beat B in a. mile race, supposing that the average speeds of 
each man when running a hundred yards, a quartei of a mile, and 
a mile, are proportional to 9 : 8 ; ? 

250 A field containing 26 ac. 3 ro. 10 po. is let in equal 
allotments to 66 agricultural labourers at a rental of a pole per 
annum, a reduction of j 5 per cent, being offered to those tenants who 
shall pay their rent on the day that it becomes due. When all the 
year’s rent have been paid, the landlord finds that he has received 
the sum of £i^g. 41. gd. How many labourers paid to the day ? 


261 . Find the sum, difference, product, and quotient of two 
dozen dozen and half-a-dozen dozen. 

252. If 8 lbs. of coffee cost as much as 5 lbs. of tea, and 7 lbs. 
of coffee as much as 40 lbs. of sugar, what is the price of each 
when I Ib. of tea, of coffee, and of sugar, together cost Rs.2. 5a. ? 

263 . Two cog-wheels, one with 15 teeth, the other with 28 teeth, 
work together. If the former turns round 16 times in 7I seconds, 
how many times will the latter turn round in 21 seconds ? 

254 . At B and Cplay at cricket. A*s runs are to ^’s and .^’s 
runs are to (?s, as 3 to 2. They get altogether 342 runs. How many 
does each get ? 

255 . If 3 kilometres are as much under 2 miles as 5 kilo¬ 
metres are over 3 miles, what is the length of a kilometre ? 

256 . The income-tax is reduced from to $</. in the pound, 
but a man’s gross receipts are at the same time reduced by 10 per 
cent, owing to the stoppage of a mine. Find by what percentage 
his net income is altered. 

257 * Two settlers in New Zealand own adjoii ing farms of 
3000 and 5000 acres respectively. They unite their farms, taking 
at the same time an additional partner, who pays them ;^8ooo, on the 
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understanding that a third share of the land shall In future belong to 
each. How is the ;^8ooo to be divided between the original owners ? 

258 < The debts of a bankrupt amount to ;^io67. 5J. and 
his assets consist of property worth ^^458. ?s. Sd, and an undis* 
counted bill of £256. 10s. due 4 months hence, simple interest being 
reckoned at 4 per cent. How much in the pound will he pay ? 

359 . A journey of 560 miles was made by rail, steamer and 
coach. The distance by coach was one-fourth, and the distance by 
sea three-fourths of that by rail. The fare per mile by coach was 
double, and by sea four-fifths of that by rail. What was the expense 
of the whole journey, railway fare being i‘§7i42§</. per mile? 

260 . One clerk has 24'42857i and a second clerk has 38! 
sheets to engross ; they call in a third clerk and agree to divide the 
work equally among three, and to pay the third clerk at the 
rate of *2430! shilling per sheet ; how much will he receive from 
each of them ? 


861 . Arrange the figures 194678 in the six different ways in 
which 194 are the Jirsf three figures in different order, and also in 
the six different ways in which 678 are the /as/ three figures in 
different order ; and add the twelve arrangements together. 

^ 3 . Multiply the difference between 12 cwt. 3 qrs. 17 lbs. 10 oz. 
and 5 cwt. 2 qrs. 23 lbs. 11 oz. by 528. Divide the sum of the same 
two quantities by 324. 

268 . Gold is 19 times as heavy as water, and copper 9 times. 
In what proportion should these metals be mixed that the mixture 
may be 15 times as heavy as water ? 


261 - Exchange a/ six months/ sight is at is. lod. per rupee. 
By depositing in a bank for 6 months, certain interest can be had 
at the rate of 3 per cent, per annum • at the end of the 6 months, 
exchange at sight is is. i)\d. per rupee. What is the gain or loss 
per cent, on remitting from India either (i) ctt six months^ sight; or 
(ii) depositing at interest for 6 months, and then remitting at sight ? 

26 S. Calculate the value of^ . 


266 . C does half as much in a day as A and B can do 
together, and B does half as much ai^ain as ^4. If all three working 
together can mow 20 acres of grass'in 16 days, how long would each 
working by himself, take to mow 5 acres ? 


267 . If it cost i?.f.497. 4a. to decorate a wall space measuring 
69 ft. 4 in. by 6 ft. 9 in., what will it cost for one measuring 22| yds. 
by 3| yds., the style of decoration used in the second case being half 
as expensive again as In the first case ? 
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268 . If the cost of provisioning a gunboat carrying 84 men 
be ;£598. lor. when the ship is at sea for 95 days, what will it cost 
to provision for 33 days a ship carrying a crew of 110 men ? 

869 . If the true discount on ^.r.iooo at 3^ per cent. Simple 
Interest, be Iis.166,10a. Bp., when is the sum due ? 

870 . Arrange in order of magnitude J(5o), 6(344), if(2402). 


871 . 


Reduce 




+ 



to a decimal. 


272 . Find by Practice the cost of a fence 3 fur. ii po. 3I yds. 
long, at £iBs. *6f. Bd. per mile. 

273 . What is the whole cost of 5 pairs of gloves at aj. 

per pair, 24 yds. of muslin at per yard, 174 yds. of ribbon at 

81 ^. per yard, and 35 yds. of flannel at is. per yard ? 

274. A piece of work is !done by three men A, B and C in 
5 days in the following manner : A works the whole time, B only 
on the first and second days, C only on the third, fourth and fifth 
days. The work might also have been done by B and C working 
together for 6 days without the assistance of A. If B and C work¬ 
ing together for 2 days can do as much work as A can do alone in 
3 days, find how long it would*take A, B and C each to do the work 
separately. 

275. In an examination A obtains 10 per cent, less than the mi¬ 
nimum number of marks required for passing, B obtains ii} per cent, 
less than A, 2nd C 4 i^V per cent, less than the number of marks 
obtained by A and B together. Does C pass or fail ? 

276 . A rectangular swimming bath is 60 ft. long and 40 ft. 
broad ; it can be filled by a supply pipe in 5 days, and if 6000 cub. ft. 
of water be thrown in, the rest can be filled in 3 days 18 hours. Find 
the depth of the bath. 

277 . What will £y2S$. 4.r. 2d. amount to in a year and a half, 
if put out at Compound Interest at 8 per cent, per annum, the interest 
being added at the end of each half year ? 

278 . A person rows a distance of i| miles down a stream in 
20 min., but without the aid of the stream it would have taken him 
half an hour ; what is the rate of the stream per hour ? and how long 
would it take him to return against it ? 

279 . Three sums of money are in the proportion of 2 : 3 : 5 ; 
and when each has been reduced by Rs.2S, the remainders are in the 
proportion of i : 2 : 4. Find the sums of money. 
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280 . A sum of ^^3750 was sold out of the 3 per cents, at 9s 
and put out at Compound Interest for two years at 4 per cent. ; the 
amount being then invested in the 3| per cents, at 104. Find the 
alteration in income. 


281 . Show that the sum of the squares of three thousand and 
nine and four thousand and twelve is equal to the square of five 
thousand and fifteen. Write this sum in figures. 

282 . In a book on Arithmetic an example was printed thus :— 


“ Add together ^ the denominator of one frac¬ 

tion being accidentally omitted. The answer given at the end of the 
book was Required the missing denominator. 

283 . A 7 ft. strip along two adjacent sides of a rectangular 
garden forms a border for fiowers. If the dimensions of the garden 
be 42 ft. X 34 ft., what is the exac* proportion of the strip to the 
whole area ? - 


284 . If a family, by using 6 gas-burners 5 hours a day, pay 
i?j.i2. 8a. per quarter, when gas is at j^s. 2. 8a. per 1000 cub. ft., 
what will a family, using 8 burners 3 hours a day, pay per quarter, 
when gas is at 14a. per 1000 cub. ft. ? 

285 . A grocer buys 15 lbs. of tea ; he sells S ifos. at 2s. 7|^. 
per ib., and the rest at 2s. gd. per lb. ;,and finds that he has made 
15 per cent, profit. What rate per cent, profit would he have made 
If he had sold it all at 2S. gld. per lb. ? 

286 . Calculate the value of each of the following to 3 places 
of decimals :— 


(0 


-✓4+v'‘4 ’ 


(ii) 


-^9+ J‘9 
>/ 4 - n /-4 * 


(ili) 


y/{l2) + 2 ^(12) —2 ■ 


287 . A rectangular field which is twice as long as it is wide 
costs i'oi3§.r. per square yard to turf. If the whole cost is ;£i9i. 
171. of<f., find the lengths of the sides of the field. 

288 . A person buys a piece of land at ^^25 an acre, and by sell¬ 
ing it in allotments finds that the value is increased by one-half, so 
that, after reserving 20 acres for himself, he clears £200 on his 
purchase money by the sale of the remainder. How many acres 
were there ? 


289 . Gold is sold at the Mint at £$. 17s. gd. per oz. and is 
mixed with alloy, worth 5^. 2d. per oz. in the ratio of 11 : i. If 
sovereigns be coined of this mixture, each weighing 5 dwts. 3*47 grs., 
what is the Mint profit per 100 sovereigns ? 

289 . 922 ft. 77 in. of colouring have to be done on the walls 
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and ceiling of a room whose form is that of a cube. Find its 
dimensions. 


291 . In a long division sum the dividend is 529565 and the 
successive remainders are 246, 222 and 542. Find the divisor and 
the quotient. 

392 . What two numbers of 4 digits each can have 119 as their 
G. c. M. and 13923 as their L. c. M.? 

293 . A sum of money Is to be divided amongst ii men and 
18 boys, and 5 men are to receive as much as 9 boys. When 3 men 
and 3 boys have received their shares, what fraction of the whole 
sum will remain ? 

294 . An engine while driving machinery burns coal at the rate 

of I ton 12 cwt. 5 qrs. in 8 hrs. 40 min. When the machinery is not 
in motion, the consumption of coal is only of this rate. How 
much coal will the engine burn in 1584 hours, during I of which time 
the machinery is at rest ? ^ 

295 . Find correct to 7 places of decimals the value of 





+ &C... 


296 . A can do a piece of work in 25 days, B can do it In 
20 days and C in 24 days. The three work together for 2 days, and 
then A and B leave ; but C continues, and after 8f days, is rejoined 
byAj who brings Z> along ^ith him, and these three finish the 
remainder of the work in 3 days more. In what time would D alone 
have done the whole work ? 


297 . What sum will amount to 13s. 2’i6d. in 3 years at 

Compound Interest ; the rate of interest for the first, second and 
third years being 3, 2 and 1 per cent, respectively ? 

298 . What must be the rate of interest in order that the dis< 
count on jCsZy. ys. payable at the end of 3 years may be ;^4i' 

JOS. I Id*.? 

299 . If after adding 14 gals, of water to a pipe of wine, and 
selling it at 13s. 6d, a gallon, 1 gain 25 per cent. ; find the prime 
cost of the wine. 

300 . A boat is rowed down a river at the rate of a mile in 
6 min., and up the river at the rate of a mile in 10 min,, the crew 
working equally hard • find the velocity of the current. 


301 . The officers of a regiment are ’042 of its strength, but after 
50 privates hav2 been added the officers are '04 of the whole. 
What is the number of officers ? 
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803 . A pound of powder costs 3^. and the charge of a gun is 
2\ drams; how many shots will 6 j. worth of powder furnish ; 
and what will be the cost of powder for 2560 shots ? 

308 . A regiment of xooo men are to have new coats ; each 
coat is to contain 2^ yds. of cloth, yds. wide, and to be lined with 
shalloon f in. wide ; how many yards of shalloon will be required ? 

301 If the driving wheel of a railway enginp be 16 ft. in cir¬ 
cumference, and the velocity of the engine 25 miles an hour ; how 
many revolutions does the wheel make in 5 minutes ? 

305 . A cistern Is supplied by 4 taps which would fill it (if 
empty) in 3, 4, 5 and 6 hours respectively, and discharged by two 
others which would empty it (if full) In 2f and 3§ hours respectively. 
Suppose the cistern empty, and all the taps open, how long would 
it be in filling ? 

306 . A sailing vessel reaches Madras from Calcutta in 6 days ; 
a steamer whose speed is to that of the sailing vessel as 3 : 2. starts 
at the same time, but meets wtih detentions that average 6 hours 
daily. Which will reach Madras first, and by how much ? 

307 . It It is high water at noon on a certain day, find after 
how many days it will[ again be high water at noon, supposing the 
time of high water to be three-quarters of an hour later every day. 

308 . A fixed rent of £7^0 per annum is converted into a corn- 
rent of one half wheat at 48s. per quarter, and the other half barley 
at 30.r. per quarter. What will be the rent when wheat has advanced 
to 56s. and barley to 32^. per quarter ? ^ 

300 . At what time between 6 and 7 will the two hands of a 
watch be exactly 23 minute spaces apart ? 

810 . A person invests a certain sum in the 3 per cents, when 
they are at qfif ; had he waited till they had fallen to 96^, he would 
have obtained £16 more of stock. How much money did he invest, 
^ per cent, being charged as brokerage in both cases ? 


311 In a certain sum the dividend is 31884740, the quotient 
40930 ; find the divisor and remainder. 

813 . A manufactory turns out 50 tons of iron goods weekly, 
using up for that purpose 51 tons of iron at £6. 155. per ton, 100 tons 
of coal at 1 IS. 6d. per ton, and ;^45 worth of other materials ; rent, 
rates and taxes amount to £2\i^ annually ; wages and Incidental 
expenses to ;£75-per week. At what price per cwt. must the iron 
goods be sold in order that the works may gain 8 per cent, per annum 
on a capital of ;^35ooo ? 

Find by Duodecimals how many cubic feet are contained 
in f beam 25 ft. S in. long, i ft. 7 in. broad and i ft. 2 in. thick. If am 
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inch in thickness be taken off from each of the four sides,the length 
of the beam remaining the same, find how much wood has been 
removed. 

314 . The average of 25 returns is 43. The first 9 average 52, 
the next 12 equal 37. Find the average of the last 4. 

315 . If the par of exchange be two English shillings for the 
Indian rupee, but jif an Indian bill of exchange for Rs.s^o 12a. be 
negotiated in Lori'don for ;^5i. lo^. ; how much per cent, below par 
is the rate of exchange ? 

316 . At B and C do ^ths of a piece of work together in 24 days, 
A does the same amount of work as B does in the same time ; had 
A ox B been absent, then the two others would have accomplished 
fths of the work in 28 days. In what time can each separately do 
the work ? 

3 L 7 . A bill for £202. 16s. was drawn on March 2nd, at 
7 months : what wiil it be worth on May 13th, discount being cal¬ 
culated at 3^ per cent. ? 

318 . A merchant bought a fifty gallon cask of wine for ^r.741. 
Supposing it to have lost 3^ gallons, at what price per dozen bottles 
(nine bottles holding a gallon) should he sell it in order to gain 1$ 
per cent, upon the whole original cost ? 

319 . When the Ea«t India 4 per cent, stock is at 12 discount 
and the 5 per cent, ditto at 5^ premium, find the difference in the 
rates of interest obtained by investing in these stocks respectively. 
A person has a certain sum tp invest, and finds that the latter stock 
will give him an annual income of £^. ys. 6d. more than the former ; 
what is the sum ? 

320 . A watch is 5 min. fast at noon on the first of the month ; 
on the nth at true noon it shows 12 hrs. 55 min. Find its rate of 
gaining ; and the true time to the nearest second, when the watch 
shows 5 min. past noon on the i6th. 


3 U. Find the value in acres, &c. of 

of of ^ ofof yd. i f t..Mn. 136 gals g q ts. 

, ilb. 6 oz 17 dwts. 2 grs. g 77da. 4hrs. 30 min, _ 

of-s:- - —TT— — of — -rz —m:-of 517 sq.ft. 72 sq.iD. 

2 lbs. 2 02 . (Avoir.) 6da. 12 his. ^ ^ 

332 . A drawing room, 36 ft. 10 in. long and 23 ft. 2 In. wide, is 
surrounded with a cornice 3^ in. wide, the gilding on which costs £4., 
iis. lojif. ; how much was that per square foot ? 

333 . Gun metal is composed of g parts of copper to one of 
4iD, and bell metal is equal to 80 parts of copper to io‘i of tin, 
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5*6 of zinc and 4*3 of lead. What quantity of zinc, lead and tin 
must be added to 24 tons of gun>metal to convert it into belbmetal ? 
Give the answer in tons. 

324 . A man having /?x.50000 to invest, expends a proportion 
of I pie in the rupee, in purchase of building land at Rs.6^. 4a gp. per 
acre, and a proportion of 7a. 2p. in the rupee in iron, at Rs.io. 2a. 

per cwt. How much of each did he obtain ; and what will be the 
interest for 24 years, on the balance of his capital*^ 4^ per cent. ? 

325 . A cistern can be filled by two taps in 20 and 24 nninutes 
respectively, when in good order, but after they have both been 
running together 15 minutes, it is found that the cistern is only I full. 
Determine the rate of leakage. 

326 . A clerk’s salary before the imposition of the income tax 
was £200 a year. How much must it be now with an income tax of 
16^. in the pound, that he may still possess ;^2oo a year net income ? 

327. Supposing the price of the 3 per cent, consols to be gyf 
brokerage |, what will be the Simple Interest of £260 for 2 years ? 

S* 

828 . A man bought a bigha of land for i?r.i4o and intending 
to sell it, fixed such a price, that by selling it at 12^ percent, under 
the intended price he would still have a gain of 12I per cent, on the 
prime cost. At what price he intended to sell the land ? 

329 . A rectangular pile of wood is 12 yds. high and 10 broad, 
iind the number of oblong pieces 18 ft. long 8 in. broad and 4 in. 
deep contained in it, supposing the cost of covering the pile with 
matting at 4<f. per square foot to be ;^87, 

330 . What time must elapse between the time of placing 
i?r.250 in the Government Saving’s Bank, and taking cut the amount 
just as it goes over .ffr.300, supposing Compound Interest at 5 per 
cent, per annum ? 


831 . Find the sum of a// the numbers that can be formed 
by the digits 2, 3, 4, 5 taken all together. 

382 . A body of men in cloumn of 625 ranks of 64 abreast, 
was drawn up in a solid square. How many would there be in 
each face ? 

833 . If 560 flag-stones, each ij ft. square, will pave a court¬ 
yard, how many will be required for a yard twice the size, each flag¬ 
stone being 14 in. by 9 in. ? 

884 . A man must get J marks to pass an examination} he 
answers i the questions, but to 4 of his answers gets on an average 
only I of the marks and thus gets 25 marks too few to pass. How 
many does he get altogether ? 

386 . If 5 men build a tower 30 ft. high in 3 days, in how long 
a tlm«.can 4 men build a similar tower 64 fit. high ? If each foot of 
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the tower above the 30th takes on an averagfe twice as long to build 
as each foot below it, how long would they take ? 

336 . Determine the value of each of the following expressions 
to 4 places of decimals :— 


g-*- •JS iS+n/»o. 30- 

i + s/3* 15-^10^30+^/10* 




337. If the 3*per cent, stock is at ;^87 and the 3I per cent, at 
£g2f which Is the most advantageous investment ? And if 1 have 
;£30 oo stock in the least advantageous, and 1 wish, to change it into 
the other, how many £joo shares of stock shall I obtain ? Brokerage 
of pel* cent, being charged on all transactions. 


338 . A reduction of 40 per cent, in the price of a half*crown 
tea enables me to buy for my money 6 lbs. more than I could pre¬ 
viously buy for a sovereign. What amount have I ? 

339. A person borrows JRs. 1000, and at the end of each year 
pays Rs,2$o to reduce the principal and to pay interest at 4 per cent, 
on the sum which has been standing against him through the year. 
How much will remain of the debt at the end of 3 years ? 


340 . By paying an income-tax of gd. in, the pound, a man’s 
income is reduced to 15X. Find (i) his original income, and 

(ii) the sum of money which must be invested in the 4^ per cent, 
stock at iio| to produce that income, a brokerage of 4 percent, being 
charged on the purchase of the stock. 


341 . A farmer bought 4*horses and 7 cows for the prices 

of a horse and a cow being as 5 : 2 j how much did he give for each ? 

349 . Two rooms contain equal quantities of air. The area of 
the door of one of them is 340 square feet and its height is 12 feet* 
Find the area of the door of the second, whose height is 17 feet. 

343 . An article is first sold at a profit of 10 per cent.; the pur¬ 
chaser then again sells it for Rs,2. 4a. 8^., and his gain is 15 per 
cent, of the price at which he sells it. How much did the article 
originally cost ? 

344 . The area of each of the 64 squares of a chess-board is 
4*2025 inches, and the outer rim of the board Is *3 of an inch wide ; 
find the length of a side of the board. 

345. If 7 men and 2 women earn /?jr.5io in 8 weeks, and 4 men 
and 2 women earn /?jr.465 in 12 weeks, what are the weekly wages of 
a man and a woman ? 

NX 346 .* A gentleman divided £4* iBs. among 150 school-children, 
giving the girls a shilling each, and the boys six-pence ; how many 
boys and girls were there ? 

847 . A man after a tour in Switzerland found that he had s^ent' 
every day half as many shillings ks the total number of days he had 
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been from home. His tour costs izs. How many days did 
It occupy? 

348 . On heating a piece of metal its volume is increased 2*4 
per cent ; by what percentage of the new volume does the metal 
decrease on cooling again to its original temperature ? 

349 . A bequeaths B a certain sum of money, which after pay¬ 
ing a legacy duty of 10 per cent, yields an income of ;£^8io when 
placed at 3 per cent, interest. Find the amount bequeathed. 

350 . If ;{i3i25o put out at Compound Interest amount in 
3 years to ^£43904, what is the rate per cent. ? 

351 . The total area of three estates is 1768 acres. If the areas 
of the two smaller estates be respectively three-fifths and two thirds 
that of the largest, find the acreage of each. 

353 . A debtor owing £11500 paid a composition of 6 s. id. In 
the pound. How much would a creditor to whom ‘2 of the whole 
owing receive ? 

353 . A and B ride a race of 31 miles on bicycles. The driving 
wheel of A^& machine makes 3,410 revolutions per hour and has a 
circumference of 168 inches ; that of B makes 3,520 revolutions per 
hour, and has a circumference of 162 inches ; which will win, and by 
how much ? 

354 . A man who has a certain capital calculates that if he In¬ 
vest it in the 3! per cent, stock at 91 his income will be £25 more 
than if he invest it in the 3 per cent, stoek at 88. What is his capital ? 

355 . ^’s present age is to ^’s present age as 8 : 7 ; 27 years 
ago their ages were as 5 : 4. Find age. 

356 . If A's income be 150 per cent, more than B\ how much 
per cent, is J 9 ’s income less than As ? 

357. If the price of the 4 per cents, just before the payment of 
a half-yearly dividend be 93, what ought to have been the price three 
months previously, supposing no change in^the value of money to 
have taken place during that interval ? 

358 . A cubical box contains 9261 cubic inches; find the ex¬ 
pense of gilding it at 3 farthings a square inch, and reduce the result 
to the decimal of 10 guineas. 

359 . In an examination in which the full marks were 6000, A 
got 12 per cent, more than B 16 per cent, more than Cand C 
20 per cent, more than D \ M A got 4872, find what percentage of 
the full marks were obtained by B. 

860 . It is desired to put a cubical case, whose content is 
40I9'679 cub. feet, through a square hatchway whose area is 17791 *3^ 
sq. inches; shew whether this can be done. 
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361 . Divide 15x48x49x50+16x48x49x51+i7X48x5oy 
51 + 18x49x50x51+4x48x49x50x51 by 48X49X50+48X49X 
51+48x50x51+49x50x51. 

362 . Express correctly to the nearest integer. 

363 . A man rode a bicycle from ^ to a distance of 54 
miles at an avenge rate of 8 miles an hour ; another man started 
from A on horseback half an hour after the bicyclist and arrived at 
B 15 min. before him. Find the ratio of their speeds. 

364 . Add together *2^+ ^(*1225)+ ^(’015625), and express the 
sum as the vulgar fraction of ’3d. 

365 . Find the value of .y(*ooi39876j-^( 000030664297). 

366 . A woman bought eggs at the rate of 8 for 5^., and sold 
them so as, to gain on a dozen ; (i) what did she charge for 
each ? (2) What did she gain per cent. ? 

367 . A merchant mixes 5^ gallons of wine at Rs.2^ per gallon, 
with 36 gallons at Rs.i^ per gallon. How much water must be 
added to the mixture in order that by selling it at Rs.20 per gallon 
he may gain 10 per cent. ? 

368 . If 13 labourers working for 10 hours a day can accom¬ 
plish their task in 9 days, but after 5 days two are taken ill, find how 
much longer per day they must work in order to finish it at the 
proper time ; (i) when no fresh hands are employed, (li) when two 
boys are added, a boy’s wo(k being I that of a man’s. 

369 . A shilling weighs 3 dwts. 15 grs., of which three parts 
out of forty are alloy and the rest pure silver : if the value of silver 
rises 8 per cent., what must be the reduction in the weight of pure 
silver in a shilling ? 

370. If the 3 per cent, consols be at 90^, what sum must I 
invest in order to secure from them a yearly income of ;S466, after 
paying an income-tax of yd. in the brokerage being | per cent. ? 


371 . How many ninths of a shilling are there in 9^ shillings ? 
How many ninetieths ? And what is that number whose ninth part 
is nine dozen and nine ? 



Stoplify 



*281 

1-405 


373 . JId starts from C and travels towards D at the rate of 
6 miles per hour ; two hours afterwards N starts from C, and going 
10 miles per hour reaches D 4 hours before M, Find the distance 
from Cko D, 
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374 * At B and C are partners. A receives {ths of the profits 
S and C dividing the remainder equally. A*s income is increased 
by Rs.^^o when the rate of profit rises from 8 to lo per cent. Find 
the capital of B and C, 

875 . A sum of money amounts in 3 years at 5 per cent. Com* 
pound Interest to Rs.g26i ; what would be its amount in 5 years ? 

376 . How often between ii and 12 are the hands of a clock 
an integral number of minute-spaces apart ? 

377 . A and B walk a race of 25 miles ; A gives B 45 minutes 
start ; A walks uniformly a mile in 11 minutes and catches B at 
the 20th milestone ; find B's rate and by how much he lost in time 
and space. 

378 . At B and C are employed on a piece of work. After 
15 days A is discharged, one-third of the work being done. B and C 
continue at the work, and after 20 days more B is discharged, one- 
third more of the work being done. C finishes the work in 30 days. 
In what time would the work have been done, if A and B had 
continued to work ? 

879 . The gold coinage of one nation contains x part of silver 
to II parts of gold without any alloy ; that of another nation, i part 
of alloy to 23 parts of'gold. It is found that 88| of the first weigh 
as much as 46 of the second. The intrinsic value of silver is one- 
sixteenth that of gold. Determine the part of exchange. 

380 . A man sold a horse for i?.r.25o and thereby lost ^ of his 
purchase money. What part of his purchase money would he have 
gained had he sold the horse for J?f.4oo ? 


381 . Find the greatest and least number of 6 digits which are 
exactly divisible Jhy 789. 

382 . Divide g[ 3 +J{ 3 +i( 3 + *i))] by ’^S* 

383 . A company of Sepoys proceed in 5 equal rows, and after 
some time arrange themselves in 7 equal rows. Find the least 
number above 1000 which the company could contain. 

38 i A clock loses 8*5 sec. an hour when the fire is alight, 
and gains 5'i sec. an hour when the fire is out, but on the whole it 
neither loses nor gains ; how long in the 24 hours is the fire burning ? 

385 . An agent has to receive a rent paid in corn from a tenant* 
and to deliver it to the landlord. At both payments be uses, so as 
to benefit himself, a false balance, such that 9lb5. in one scale 
balances 10 lbs. in the other. Corn being worth 49;. a quarter, the 
value of his plunder is ;^46. lu. What is the corn rent ? 

386 . A and S fire at targets, and have 55 cartridges each ; A 
fires twice in 3 minutes, and B three times in 5 minutes : how many 
times will B have to fire after A has finished f 
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387 . A hollow cubical box, made of material which Is i*J in. 
in thickness, has an interior capacity of 50 653 cob. ft ; determine 
the length of the outside edge of the box. 

888. The expense of painting the wainscot of a room is 
JRs.ity. ioa.f at Re. 1. 2a. per sq. foot, the wainscot being 2 ft. deep. 
What will be the expense of carpeting the rooms with carpet 27 inches 
wide at Rs.2. 421. per yard, the breadth of the room being to Its length 
as 62 is to 87 ? , 

389 . A and R run a race $ their speeds are as 17 to 18. A 
runs 2^ miles in 16 min. 48 sec. ; B having run 2| miles, takes 34 
minutes in finishing the course ; determine the length of the course* 

390 . What are the times between 3 and 4 when the hands of 
watch are equally distant from Fig. iix ? 


391 - Find all the numbers of 5 digits divisible by 9, which 
have unity for their ist and 5th digits and 2 for their mldcUe digit. 
Enunciate and prove the principle upon which you proceed. 

393 . How many revolutions will be made by a wheel, which 
revolves at the rate of 151 revolutions in 3 min., while another wheel 
revolving 241 times in 17 min. makes 723 revolutions ? 


393 . Simplify :— 


(i) 



4t~2^ 

6^+24 


X4l§. (ii) 




894 . In the certre of a room 21 ft. square, there is a square 
Turkey carpet; the rest of the flooa is covered with oiLcloth. The 
carpet and oil-cloth cost respectively Rs.Z. 4a. and Rs.4. 40. per 
sq. yd. ; and the whole cost of both is Rs.$<^2. 4a. Find the width 
of the oil-cloth border. 


395 . The masters of a school are '041^ of its whole number, 
but after 40 new boys have been added the masters become *0375 of 
the whole. How many boys and masters were there before the new 
boys came ? 

396 . A traveller meets two Arabs in the desert, one of whom 
has 8 loaves and the other 5, and the loaves are shared equally by 
the three. In what proportion should the Arabs be paid ? 

397 . M invests one*third of his property in Bank stock, one- 
sixth in Consols, and the remainder in Railway shares. When he 
sells out he makes a profit of 5 percent., 3 per cent, and 2 per cent 
respectively on the investments, and realises £61^ Required the 
amount of his property originally. 

398 . The average of 8 results is 20 ; that of the first two is 
15I, and of the next three is 2x4 ; the sixth is less than the seventh 
by 4, and less by 7 than the eighth. Find the last. 
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399 . The telegraph posts on Railways are generally erected 
at Intervals of 6o yards. Shew that if a traveller count the number 
of the posts, which pass his eye in two minutes, that number will 
nearly express in miles per hour the speed of the train. 

400 . The breadth of a room is two-thirds of its length and 
three^halves of its height, and the contents are 5832 cubic feet. Find 
the dimensions of the room. 


401 . Decompose 831600 into its prime factors, and find the 
least multiplier of it, which will make the product a perfect cube. 

402 . A man having lived at the rate of i?j.5ooo a year for 
6 years, finds himself in debt, and reduces his expenditure to 
J?s.4$oo, He is out of debt in 4 years. What is his income ? 

403 . A boat propelled by 8 oars which take 30 strokes per 
minute travels at the rate of 9^ miles per hour ; find the rate of a 
boat propelled by 6 oars which take ^8 strokes per minute, the work 
done by each oar during one stroke in the latter case being a quarter 
as much again as In the former case. 

404 . The value of a certain length of a material, is rr of 
the value of ^ as much again of another, B ; and the weight of 
17 yds. 2 ft. of j 4 is fl of the weight of 15 yds. i ft. 9 in. of B. If 
the value of 3 cwt. 27 lbs. of ^ be i?j.35i, what is the value of 1 cwt. 

2 qrs. 12 fts. of ^ ? 

405 . A and B barter : A has 27* tons of coal worth 2s. 
6 d. a ton, but insists on having £1. 5j. a ton ; i? has hops worth 
£2. 14s. a pocket, which he raises in price in proportion to A^s 
demand. A receives 6 pockets of hops : what cash does he get 
besides ? 

406 . A rectangular field whose diagonal measures 825 feet, 
has one of its sides 75 the length of the other. Find the length of 
each side in yards, and the area in acres. 

407 . The sum which will pay .^'s wages for 6 i 4 days will pay 
B^s wages for 81 1 days. For bow many days will it pay the wages of 
A and B together ? 

408 . Four persons possess respectively 14 mangoes, 24 
oranges, 34 plantains and 44 peaches. Each of them gives one of 
his kind to each of the others, and it is then found that they are all 
equally rich. If the price of each plantain be 4 pies, find the price 
of each of the others. 

409 . A can excavate 14*2884 cubic yards per day ; how many 

can B do per day, if A could do Bs daily quantity in i| of the time 
that would take to do A*s daily quantity ? ■ > ^ 

410 . If money invested in the 3 per cent, consols give exactly ^ 
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3 per cent, after the payment of is, in the £ income-tax, find the 
price of the consols, allowing | per cent, to a broker for purchase. 


411 . A multiplication sum having been worked is partially 
rubbed out, the figures remaining the multiplicand 7699, the first 
two (of four) figures in the multiplier 42, and the last two figures 47 
in the product. Restore the complete work. 

413 . Three men, whose strides are 2 ft. 9 In., 3 ft. and 3^ ft. 
respectively, walk 2 miles. Find how often they will step together. 

413 . Of the books in a library, } are literature, 1 mathematics, 
I history, ^ philosophy, and the rest novels. What is the least 
number of novels that the library can have ? 

414 . A coal merchant had 150 tons of coal, of which he sold 
50 tons at /?j.27:per ton, and found that he was only gaining 7I per 
cent. At what rate must he sell the remainder, so that he may gain 
10 per cent, on the whole ? 

0 

415 . A speculator sells at a profit of 50 per cent. ; but his 
purchaser fails, and only pays loj. in the £. How much per cent, 
does the speculator gain or lose by his ventuve ? 

416 . The wheel of an engine 8 ft. 2 in. circumference slips 
back along the rail i ft. during each revolution, and goes round 12 
times in i" ; how long is it going 30 miles ? 

417 . If 4 men dig a piece of ground 350 yds. long and 144 yds* 
broad, in 2\ days, how long will it take 5 boys to dig one 6^ yds* 
long and 168 yds. broad, the resistance of the soil in the two cases 
being as 4 ; 5, and 4 men having tfie strength of 7 boys ? 

418 . The cost of painting a room 9 ft. 6 in. high, 15 ft. 3 in. 

long and 10 ft. broad is ^^.47. 8a. ; what must be the height of 
another room whose length and breadth are respectively 18 ft. 2 in. 
and II ft. 7 in., if the painting of the walls at the same cost per sq. 
yard amount to 6 a. ? 

419 . If the discount on a sum due at the end of 2| years be 

I^ of simple interest, at what rate is the interest calculated, and 
if the discount and interest together amount to >^46. 55. what 

is the sum of money 7 

430 . I bought goods at 23^. gd. with 4 months’ credit, and sold 
them forthwith at 251. 6d. with such allowance of credit, as made my 
gain 6| per cent. How long credit did I give, reckoning interest at 
4 per cent, per annum ? 


bi. 650 horses are conveyed in transports to the seat of war 
at a cost for food of J?j. 15420. A storm occurs just after Jth of the 
voyage js completed, in which 10 horses are killed. If the expense 
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of the food of each horse be 8a. per dayi what was the length o 
the voyage ? 

423 . Brussels carpet is 2 ft. wide, costs 12a. per yard, 
and' will last 5 years; Kidderminster carpet is 2\ ft. wide, costs 
Ji:s.2. 8a. per yard, and will last 3 years ; find the ratio of their cost, 
not reckoning interest on the outlay. 

483 . Find the difference between i'6 of 3*4 of £i‘i 2 S and ^ of 
3‘<^ of ;^9*ii25, and find the value of 

6-27x0-5 (I of tV)x(;of 2l|) 

(|of|)x8 36'*‘ (I off +1.4 

424 . Af Bf Crtnt between them a field of grass for 12 weeks 
for Rj.128. 5a. 4 p.f and put into it 3, 4, 5, score sheep respectively. 
After 2 weeks A added 2 score, and at the end of 9 weeks removed 
all; B withdrew i score after 3 weeks, and added 2 score at the end 
of the 5th week. What ought each to pay ? At what rate per acre 
per annum is this rent, supposing the field to be rectangular; the 
shorter side no yards, and the longer^side 440 yards ? 

425 . Three merchants A^ By C engage in a speculation (of 
which A^% share is -142857, B^s -423571) and agree to deposit fth of 
their respective contributions to the required capital at once, *23076$ 
at the end of a month, and the remainder at the expiration of 
another month : after the second instalment B dies, and A and C 
make up the remainder, C paying three times as much as A ; sup¬ 
posing 1-657142 of the capital to be Rs. 16900, what were A*s and f?s 
last deposits ? 

426 . If, while the common rate of interest is 3| per cent. 1 can 
get my tradesman’s bills discounted as if it were 5 per cent., what 
is the advantage to me, in an expenditure of ;^450 of ready money 
payments, rather than leaving my bills unpaid for 12 months ? 

437 . A is at Calcutta and B at Ichapore (2i| miles apart). 
A leaves for Ichapore at 9 a. m., and B for Calcutta at 9-30 a. m. 
They meet at 12-8 (noon), and find that B has walked | mile an hour 
more than A. How many miles has each travelled ? 

428 . The area of a verandah 3 ft. broad around a room 26 ft. 
long, is 300 sq. ft. Find the breadth of the room. 

419 . Inside a rectangular vessel o ft. by 7 ft. is another rect* 
angular vessel, whose sides are 6 inches apart from the sides of the 
larger vessel. The smaller vessel is filled with a certain fluid which 
costs Rs.m at the rate of ^ of an anna per cub. inch. Find the 
depth of toe vessel. 

4 ^ There are three pendulums. The first makes 35 beats 
in 36 secpods« thjs second 36 beats in 37 seconds, and the third 
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37 beats in 38 seconds. Supposing they commence together, find 
how many times they will beat simultaneously in 24 hours. 


431 . In passing through a certain district, a person went 
S miles due north, then 6 miles due east, then 10 miles due south, 
and lastly straight to the place whence he started. Find the area 
of that part of the district round which he travelled. 

432 . There is an oblong room, whose B \ L\\ 3: St L : :: 

3 : 2, and //: the thickness of its waits :: 3 : |. How many stones 
of 13 cub. ft. each would be required for the construction of its walls, 
given that there are two doorways each 4| ft. x6 ft and two windows 
each 3| ft. X4 ft. and that the area of the room is 135 sq. ft. ? 

433 . ^ can' do as much work in 17 days as C and D 
together in 4 days ; B can do as much in 7 days as C and D 
together in 3 days ; and C can do as much in 13 days as B and D 
together in 7 days. How long would it take A^ B and C together to 
do what D could alone perform Tn 13 days ? 

431 . The earth from a rectangular trench 8 ft. deep, one of 
whose -sides is 75 of the other, and whose diagonal measures 
25 yards, is required to fill up a square pit whose depth is 6 ft. Find 
the length of a side of the square and how many coolies it would 
take to fill up the pit in 16 days of 10 hours each, supposing that 
each cooly can carry cubic foot of earth at a time and make 
9 trips per hour. 

435 . A train starts from P to go to ^ ; after it has travelled 
1 hr. 12 min. it meets with an accident which delays it 48 min., and 
diminishes its rate by $ miles ; hence it arrives 2 hours behind time. 
Had the accident happened 20 miles further on, it would have been 
only I hr. 48 min. late. Find the original rate of the train and the « 
distance from P to Q. 

436 . A cistern can be filled by a pipe in 6 hours and emptied by 
another in 4 hours. They are alternately opened and closed for x| 
hours. Find the time in which the cistern when full can be emptied. 

487 . If 21 horses and 217 sheep can be kept 10 days for the 
same sum as it would cost to keep 9 horses and 60 sheep for 27 days, 
find how many sheep eat as much as 3 horses. 

438 . A man buys 27 sheep for Rssj/Q and sells 12 of them at a 
loss of 3 per cent. ; at how much price roust he sell the remainder 
per head. In order that he may gain 2| per cent, on the whole purchase ? 

^ 439 . Two men undertake to do a piece of work for i?j.7. 8a. 
Qne could do it alohe in 5 days, the other in 6 days. With the 
assistance of a boy they finish it in 2 days. How sho^d the mcmey 
be divided ? 

440 . A book sent from England costs me (Incl^ii^ is, 
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postage) i6j. id. But my bookseller allows me two pence in the 
shilling discount on the published price. What is thjp published price ? 


441 . Find the diagonal of a square whose side is one-fifth of a mile. 

443 . A square area is bounded by 36 yds. of wire fencing. If 
the enclosed area be increased by 40 sq. yds., still retaining the form 
of a square, how many additional yards of fencing will be required ? 

413 . A broker charges one-eighth per cent, commission on 
the money Invested. He is handed over 14800 to invest in a 
certain stock at 92^ and succeeds in obtaining the stock at 92J, 
keeping the balance to himself ; what is his total profit ? 

444 . A person, who pays sd. in the £ income-tax, finds that 
a rise of interest, from 6 to 6| per cent., increases his income by 
^£23. 10s. What is his capital ? 

445 . A man who has sold tea at Rs,2, 8a. per seer making a 
profit of 25 per cent., lowers his price so as to gain only 2a. per seer ; 
in what ratio must his monthly sale increase that he may make twice 
as much as before ? 

410 . The cost of converting wheat into bread is 20 per cent* 
on the cost of the wheat. If the price of wheat fall 20 per cent’ 
and that of converting it into bread rises 20 per cent., for what 
should a loaf as large as an old lod. loaf be sold, so as to gain 
20 per cent. ? 

447 . There are three cubical boxes ; the edge of the first is 
12 in., that of the second 20 in., and that of the third 30 in. Find 
the length of the edge of a cubical box which shall contain as much 
as all three. 

448 . During a distillation the fiuid that comes over in three 
consecutive hours contains 53, 50 and 48 per cent, of alcohol res¬ 
pectively. The ratio at which it comes over during these 3 hours 
are in the ratio of i, 2 and 3. What is the percentage of alcohol 
in the whole mixture ? 

419 . Two monkeys, having stolen a pile of walnuts and filberts 
from a garden, are on the point of beginning their feast, when they 
see the injured owner of the nuts approaching with a stick. At once 
they see that he will take 2| minutes to reach them. There are 
twice as many filberts as walnuts, and one monkey finishes the latter 
at the rate of 15 per minute in | of the time and runs away ; the 
other manages to eat the filberts Just in time. If the first monkey 
had stopped to help the other till all were finished, find when they 
would have got away, (i) if they eat filberts at^equal rates, (ii) if the 
first monkey eats filberts at the same rate as he eats walnuts. 

450 . A goldsmith mixj^s together silver, copper, zinc, gold, and 
brasSf-and ma^es an idol weighing 30 9)5., which he sells for Rs.yzo. 
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Including a profit of 15 per cent, and 5 per cent, for interest on 
his outlay. For every one pound of gold he has 3 of silver, 12 of 
copper, 6 of zinc and 8 of brass ; supposing that a tt>. of brass 
costs 7?r.2, a tb. of silver 11 times as much as brass, a !b. of copper 
i6§ per cent, less than that of brass, and a fb. of zinc i6| per cent, 
less than that of copper ; what was the cost price of the gold In 
the mixture ? 


451. Write in figures twelve thousand twelve hundred and 
twelve. 

453 . One-fifth of the difference of two numbers"58, and one- 
fifth of their sum is less than their difference by 92. Find the 
numbers. 

453. Reduce 3 roods 7 po. 28 sq. yds. 2 ft. 36 in. to the decimal 
of 1 ac. 31 po. 27 sq. yds. 2 ft. 36 in. 

451 . Reduce ('57§+16 x ’il) of 4 viss to the decimal of i-— cwt. 

a viss being equal to 3 fbs. 2 oz.* Avoir. 

455 The materials of an old building were sold for Hs.j^oo on 
condition that they should be removed within todays under a penalty 
of 10 per day for every day beyond 30 days. The purchaser 
employed 40 men at 3| annas per day to do the work, and after 
selling the materials for /?J'.2365, he cleared Hs.igo by his bargain. 
Find the number of days the men were at work. 

456 . In a rectangular area 100 yds. long and 50 yds. broad, 
there are two paths crossifig one another, each parallel to one side 
of the rectangle, and each 4 yds. brpad. Find the cost of paving the 
area with stone at 12a. per sq. yd., and of covering the paths with 
gravel at 6 a. per sq. yd. 

457. A bankrupt has goods worth /is,gyt,o ; and had they 
realised their full value, his creditors would have received 13a. in 
the rupee ; but Iths were sold at 17’S per cent, and the remainder at 
2375 per cent., below their value. What sum did the goods fetch, 
and what dividend was paid ? 

458 . Two clocks begin to strike 8 together. The one strikes 
in 14 seconds and the second strikes in io|. Find the interval 
between their fifth strokes. 

459 . If 3 men, 2 women and 6 children, or 4 men and 7 childrep 
can dig 125 cub. ft. of earth in 6 days ; how many cub. ft, would 
4 men, 4 women and 4 children dig in 20 days, 2 women being 
supposed to do as much as 3 children ? 

460 . Two trains set out from A and travel towards which is 
400 miles distant from A. The one leaves ^ at 2 a.m. and travels at 
23 miles an hour. The other leaves A at 2-30 A.M. and overtakes 
the former 75 miles from B. Find the rate of the latter train. ' 
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t- A pays £g. $s, 4d. more rates than their incomes being^ 
equal ; living in different towns they are rated at 2.r. and i.r. 4d. in 
the pound respectively : what is their income I 

2 . In running a 3 mile race on a course | of a mile round, A 
overlaps B at the middle of the 7th round. By what distance will A 
win at the same rate of running ? 

3 . A person bought a French watch, bearing a duty of 25 per 
cent, and sold it at a loss of 5 per cent ; had he sold it for Rs.3,0 
more, he would have cleared i per cent, on his bargain. What had 
the French maker for the watch ? 

4 . A four-wheeled carriage travels round on a circular railway. 

The circumferences of the two wheels of the carriage and of 
the two circles of rails, are proportional to 6, 7, 7000, 7014. Find 
the number of revolutions made by each of the four wheels in a 
complete circuit. « 

5 . A and J? run a race. A starts at the rate of 400 yards 
a minute, and in every successive minute diminishes his pace by 
a yard a minute. B increases his pace by the same, and overtakes 
A in 4 minutes. What was B's pace at starting ? 

6. Three tramps meet together for a meal : the first has 
5 loaves, the second 3, and the third, who has his share of the bread, 
pays the other two 5a. 4p. ; how ought they to divide the money 1 

7. A person puts £1197 out at 30 per cent, per annum, interest, 
and spends at the end of the year .{£300 more than the annual interest 
on 197, and thus at the end of a certain time has nothing left. 
If he had spent ^^300 less than the annual interest, how much would 
he have had at the end of the same time ? 

8. A person borrows two equal sums at the same time at 3 
and 4 per cent, respectively, and finds that if he repays the former 
sum with interest on a certain date 6 months before the latter, he will 
have to pay in each case the same amount, viz.^ £1100, Find the 
amount borrowed and the time for which interest is paid. 

0 . The Fort Barracks are lighted with gas from 100 burners. 
Find the cost of lighting them per night of 10 hours at the rate of 
for 1000 cub. ft. of gas, assuming that for the first 3 hours each 
burner consumes i cubic Inch per second, and duting the remainder 
of the night the light is so reduced that the consumption of gas by^ 
each burner is only jths of that quantity per second. 

10. The distance by Railway from Madras to Salem is 2o6| 
miles. A Passenger Train travelling 20 miles an hour leaves Madras 
at 7 A. M. ; and a Special Train at 10 a. m. the same day. At what 
rate most the latter travel, so as just to overtake the* former at' 
Jollarpett Junction (isa tfilttss ttoa Madras) l and at what hour must 
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a Goods’ Train leave Salem for Madras travelling 15 miles an hour, 
so as to reach Jollarpett at the same time as the other Trains ? 

11 . A person having to pay 10572 two years hence, invests 
in the 4 per cent. Transfer Loan to accumulate interest till the debt 
shall be paid, and also an equal sum the next year. Supposing the 
investment to be made when paper is at 86|, and the price to remain 
the same, what sum must be invested on each occasion that these be 
just sufficient to pay the debt at the given time ? . 

13 . A owes i?r.3s6 and i?r .743 fo ’<3 months and 2| 

years respectively. At what time should A pay the whole in a lump¬ 
sum to clear off the debt, so that neither may lose by the transaction ? 

13. A has stock in the 3 per cent, consols which produces him 
^300 per annum. He sells out one-half at 92 and invests the proceeds 
in the South Devon Railway where a ;£5o share is worth ;^23. What 

^ dividend per cent, per annum ought the South Devon Railway to pay 
so that he m*ay increase his income ;£5o per annum by the operation ? 

14 . A person spending qpnually Jis.2400 saves J^s.27, %a. of 
it quarterly by ready payments. If by this means he increases his 
annual saving 2o§ per cent., what is his annual income ? 

16 . A person going from Pondicherry ’to Ootacamond travels 
90 miles by steamer, 330 miles by rail and 30 miles by horse transit. 
The journey occupies 30 hours 50 min. and the rate of the train is 
3 times that of the horse transit and i| times that of the steamer. 
Find the rate of the train. 

16 . A tradesman finds*that if he asks for his goods 15 per cent, 
above the wholesale price, he cap sell his whole stock in 4 months, 
whereas if he asks 20 per cent, he requires 6 months to sell the same 
amount. Which will he find the more profitable system at the 
year’s end ? 

17. A cistern has two pipes, A and which singly could fill 
it in 9 hours and 10 hours, respectively. It has also two taps C 
and Df which singly could empty it in 12 hours and 8 hours, respec¬ 
tively. Suppose that when the cistern stands half full of water, 
A and D are turned on for 3 hours ; that then B is also turned on for 
the next two hours ; and that then A and D are turned off, and Cia 
turned on for the next 8 hours ; after which all are shut, and the 
cistern is found to contain 95 gallons more than its half content 
Find the content of the cistern. Find also how much per hour the 
cistern would lose or gain, if all the pipes were set open at once. 

18 . Of the whole cost of constructing a Railway, f is held in 
shares, and the remainder, £400000, was borrowed on mortgage 
at 5 per cent. Find what amount of gross annual receipts,—of which 
40 per cent, will be required for the working expenses of the line; 
and 8 per cent, ibr a reserved fund,—which will yield to the share¬ 
holders a dividend of 4^ per cent, on their Investments. 
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19 . An investment was made by a certain person In the 4 per 
cents.r when they were selling at 20 discount ; twelve months after* 
wards, when they were selling at 16 discount he sold out ; what 
interest did he get upon his investment ? 

90 . A person borrows ;£i26i at 5 percent, compound interest 
which he wishes to pay off in 3 equal yearly instalments commencing at 
the end of the first year ; what ought he to pay yearly to effect this ? 

21 . A bath can be filled by the cold water )!>ipe in 9 minutes, 
and by the hot water pipe in 11^ minutes. A person leaves the bath* 
room after turning on both pipes simultaneously, and returns at the 
moment when the bath should be full. Finding however that the 
waste-pipe has been open, he now closes it. In 3^ minutes more 
the bath is full. In what time would the waste-pipe empty it ? 

32 . A square field contains 22 acres 2 roods : how long will it 
take a man to run round the boundary, running at the rate of 12 
miles an hour ? If the field be increased by 9 acres, so as to form a 
rectangle whose shorter side is the former side of the square, at 
what rate does a man run who suns round it in 1 min. 39 sec. 
longer than was occupied in running the square field ? 

23 . A cubical block of metal of 7’84 inches side weighs *25 ft>s. 
per cub. inch. A hole of square sectional area is to be cut com¬ 
pletely through the metal perpendicular to a face of the cube, in 
order that the weight of the metal left may be 100 lbs. Find to 
three places of decimals the side of the square section. 

34 . A rectangular cistern to^ ft. in length, ft. in breadth 
and 34 ft. in depth, contains 140^ cubic, ft. of water. What is the 
least number of bricks, each 9«:n. long, by 4I in. wide, by 3 in. 
thick, that must be thrown into the cistern to make the water rise 
to the top, a brick being found to absorb water to the extent of one- 
fifth of its volume 7 

25 . A man bought a house, which cost him 4 per cent, upon 
the purchase money to put into repair ; it then stood empty for 
a year, during which time he reckoned he was losing 5 per cent, 
upon his total outaly. He then sold it again for £1192, by which 
means he gained 10 per cent, upon the original purchase money. 
What did he give for the house 7 

26 . Divide £3010 into three sums, so that if the first be put 
out at simple interest for 3 years at 4 per cent., the second IFor 5 years 
at 3 per cent., and the third for 2 years at 2| per cent., the amount of 
the second shall be double that of the first, and the amount of the 
third treble that of the second. 

27. How many persons can be accommodated in a concert 
room which is 117 ft. long and ^ ft wide ; allowing a space of 2 ft 
3 in. by x ft. 6 in. for each sitting, and a gangway 3 ft. wide the 
whole length of the room 7 
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28 . At what distance from London will a train which leaves 
London for Rugby at 2*45 p. m., and goes at the rate of 41 miles 
an hour meet a train which leaves Rugby for London at z-45 

and goes at the rate of 25 miles an hour, the distance between 
London and Rugby being 80 miles ? 

29 . If the manufacturer makes a profit of 20 per cent., the 
wholesale dealer^a profit of 25 per cent., and the shopkeeper a pro¬ 
fit of 40 per cent., what was the cost of the manufacture of an 
article bought at a shop for 17s. 6d. ? 

30 . The external length, breadth and depth of a rectangular tin 
vessel are 14, 10 and 9 inches respectively, and the thickness of the 
tin an inch : when the vessel is empty it weighs 1500 oz., and when 
filled with water 2040*6 oz. Find the weight of a cub. foot of water. 

31 . A boat’s crew row over a course of a mile and a quarter 
against a stream which flows at the rate of 2 miles an hour in 10 
minutes. The usual rate of the stream is half'a-mlle an hour. Find 
the time which the boat would |ake in the usual state of the river. 

32 . A soldier has 5 hours’ leave of absence ; how far may he 
ride on a coach which travels 10 miles an hour, so as to return to the 
camp in time, walking at the rate of 5 miles kn hour ? 

33. An express train starts from a station A at one o’clock for 
a station at 30 miles an hour, and in ig minutes is followed by 
an ordinary train at 20 miles an hour. A train from B to A at 
25 miles an hour, after travelling one hour, meets the express, and 
in 20 minutes more meets the ordinary train. At what time did 
the train leave B ? 

34 . Two men, A and B^ start from Cambridge, at 4 and 5 
o’clock A. M. respectively, to walk to London, a distance of 50 miles ; 
B passes A at the 20th milestone, and reaches London at 5 F. M. 
When will A arrive there ? . 

35. Two ships are built. Twice as many ship-carpenters are 
employed about the first as about the second ; the first is built in 9 
months, the second in 8 months ; the wages of each man of the first 
set are yd. per hour, and they work 12 hours a day ; the wages of 
each of the second set are fid. per hour, and they work io| hours a 
day. The cost of the first in carpenter's wages was ;^6ooo ; what 
was that of the second ? 

36 . H when 25 per cent, is lost in grinding wheat, a country 
has to import ten million quarters, but can maintain itself on its own 
produce if only 5 per cent, be lost ; find the quantity of wheat grown 
in the country. 

37. Two trains start at the same time, the one from Calcutta to 
Delhi, the other from Delhi to Calcutta. If they arrive in Delhi and 
Calcutta respectively 1 hour and 4 hours after they passed each other, 
show that one travels twice as fast as the other. 

36 
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38 . A franc being worth 9|ia?., find the sum of money which 
c^n be paid by an exact number of either shillings or francs, the 
number of francs exceeding the number of shillings by 27. 

39 . A poor fellow ignorant of Arithmetic, had 4a. In 
his purse ; he talked of spending ^ of it on cakes, } of it on fruit, 
and } of It on a knife. Show (i) his mistake, and (ii) how he might 
have spent his money in proportion to the fraction^ he intended. 

40 . A person sells 40 horses at a gain of 10 per cent., and 
50 horses at a gain of 20 per cent. Had he sold all of them at a 
uniform profit of 15 per cent, he would have got /ds.40 less. Find the 
cost price of each horse. 

41 . A ship’s crew sailed with provisions for 30 days ; after 
being at sea 20 days they encountered a storm in which they lost 

6 men, and 2 days after the storm they took on board 18 men who 
had been wrecked and were without provisions ; they then found 
that to make their supplies last so long as was intended each man’s 
daily allowance must be reduced to f of what had been before ; 
how many men were on board when'ihe ship set sail ? 

4 <S. A man has his money in a bank, which pays him 5 per 
cent, interest. He buys a £100 share in a company, of which 
£20 is to be paid up at once. At the end of the first year, a 
dividend is declared at the rate of 10 per cent. 6n the paid-up capital. 
At the end of the second year, a further call of £20 per share is 
made, and no dividend is declared. At the end of the third year, a 
dividend is declared at 12 per cent. on,the paid-up capital. How 
much will he have gained or lost by his speculation at the end of 
the three years ? c 

43 . The transverse section of a river channel is a semi-circle 
whose diameter is half-a-mile, how much water passes through it 
in 7 hours, supposing the average velocity of the stream to be 
2 miles an hour ? [Area of a circle = 3} x (radius)*.] 

44 . If the wholesale dealer sell to a retailer at 10 per cent, 
profit ; and the retailer sell to the consumer at 50 per cent, profit, 
what proportion of the price paid by the consumer is profit ? 

45. If when corn is i5r. 9^. a quarter, and hay 5^^. per stone, 

7 horses can be kept 8 days for £4. is. ; how many weeks can 
16 horses be kept for £95, when corn is 2s. a bushel, and hay yos. a 
ton, supposing that 126 fts.of hay are consumed with i bushel of corn ? 

46 In a certain manufactory, 158 men of ordinary ability, and 
working the same number of hours each day, execute a certain piece 
of work ; but if the abilities of 2 of them had been, respectively, | 
and I less than ordinary, and the abilities of 2 others f and f more, 
the work could have been finished of an hour sooner. Haw many 
hours a day did the men work ? 

47 * If gold be beaten out so thin that an oz. Avoir, will fonii 
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a leaf of 20 s^. yds., how many of these leaves will make an inch 
thick, the weight of a cubic foot of gold being 10 cwt 95 H>sr? 

48 . Two houses are built; the first is twice as long in building 
as the second ; half as many men again are employed in building 
the first; their wages per hour are cne>third higher, and they work 
10 hours a day and 6 days a week, whilst the others work only 8 hours 
a day and 5 days a week ; the cost of the second in workman’s wages 
was J?s. 1000. Wlfat was that of the first ? 

49 . A mao fastens his cow by a rope to a stake in the hedge of 
an oblong grass-field. What must be the length of the rope if the 
cow be allowed i acre to graze upon ? Given that the area of a circle 
= 34 - X (radius).* 

50 . A sold a horse to J?, who sold it to C at a profit of $ per 
cent, who sold it for /^s.ioyi, gaining thereby 30 per cent. What did 
B give for the horse ? What gain per cent, was the last price on the 
first price ? 

51 . Suppose that 15 mei^ would be necessary to excavate 966 
cub. yds. in 8 days of 10^ hours each :—How many raen'did a con¬ 
tractor engage for 12 days of 7| hrs, to excavate 575 cub. yds, if he 
found it necessary to engage 4 additional men. during the last 4 days, 
in order to complete the work in 12 days ? 

59. The ready-ifioney 'pi'i^e of a dress at a tradesman’s, who 
allows mercantile discount in the' ordinary way for ready money, is 
/?j.85. 8 a. and the credit price is ^j.90. What ought the credit price 
to be, in order that, while charging the same ready.money price, he 
may allow twice the rate of discount? 

53. I sell a horse for and lose, i; per cent, on what I 

gave for him, whereas I ought to have gained 25 per cent.; how 
much did I sell him under the price I had fixed on ? 

54. A baker fixes the price of a quartern loaf, when the cost of 
converting wheat into bread is 5 per cent, on the cost of the wheat, 
with a view to gaining 2C per cent, on the cost of his bread. Shew 
that if wheat falls 16 per cent, and the cost of converting it into 
bread rises 20 per cent., he ought to sell seven loaves for the price at 
which he before sold six ; and that if he does not alter his prices 
he will gain on his outlay 40 per cent, instead of 20 per cent. 

55 . A bar of metal, one square inch in section, can just sus¬ 
pend a weight of one ton; also a cubic inch of the metal weighs 4 oz* 
Find the length of the longest wire of uniform section into which a 
cubic foot of the metal can be drawn, so as not to break when sus¬ 
pended at one end. 

66. B and C enter into partnership; A and B place their 
capital in the hands of C, who is to have the sole management, but 
who does not invest any money in the business. It is agreed that 
when the net annual value of the profits is not less than 5 per cent 
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on the capital, A and B shall have 4 per cent, on their money, and 
of the rest C shall receive one>haIf, and the other half shall be 
divided between A and B in proportion to their investments. If ^ 
embark in the concern half as much again asi?, and C receive /?^.25oo 
when the profits are 5 per cent, find the amount invested by A and 
Bt and the share of each partner when the net profits are Bs.$sooo. 

67 .. If 40 men, working 24 days of 8 hrjs. can build a wall 
5| ft high, 3‘4 feet thick and 36 yds. long, how many days of 10 hrs. 
will 480 boys require, to raise a wall 3I times the size? It being 
koown that whilst 12 boys can build a cubic yard, 5 men can build 
2I 

1 of a pillar 12 feet high, with a square base whose breadth 
Is i| feet. 

68. A and B who are at the opposite extremities of the diameter 
of a circular area 135 miles in circumference, start to^o round it at 
the same time in the same diiection, at the rate of 11 miles in 

2 hours and B at the rate of 17 miles in 3 hours. How many rounds 
will each take before the one will Oivertake the other, and how long 
will the chase continue ? 

59. In a mixture of wine and water, the ratio of the wine to 
the water is 2 : 3. A gallon more wine being poured into the mix¬ 
ture, there is now as much wine as watejr; of ^ow many gallons did 
the original mixture consist? 

60 . On the Eastern Counties Railway an ordinary train takes 
50 minutes from Ely to Cambiidge, an express train a quarter of an 
hour less. Supposing an express to leave London at 10-57 a m. and 
arrive in Cambridge just as an ordinary train is leaving which arrives in 
London at 4-20 p.m., find the time respectively taken by these trains. 

61 . In a theatre the number of seats in the stalls is f of the 
number of seats in the boxes, and are together twice as numerous 
as the seats in the pit. The number in the pits:4 times the number 
of seats in the gallery ; and taken together afford as many places 
as the boxes. Ihe number in the gallery is 100, find how many 
persons the house will accommodate, and state the number of seats 
in each portion. 

68 . A, B and C are sent to empty a cistern by means of two 
pumps of the same bore. A and B go to work first, makipg 37 and 
40 strokes respectively per minute ; but after 5 minutes they make 
each 5 strokes less a minute ; but after 10 mirutes more A gives 
way to C, who works at the rate of 30 strokes per minute. The 
cistern is emptied in 22 minutes altogether, and the men are paid 
121. 7 d, for their labour. What should each receive ? 

63 . A ship having a crew of 26 persons carries provisions for 
21 days ; after having been at sea for 11 days they pick up a party 
from a wreck, and it is then found that the provisions will be exhaust¬ 
ed in 5 days : how many persons were taken from the wreck ? 
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64 . In a company paying lo per cent, on all its capital, a 
person buys a ;£ioo share at 92 premium ; and^afterwards he takes 
up a new share allotted to him at par ; and he "’finds that he makes 
6 per cent, on his money ; what was the amount of the new share ? 

65 . y sells 2^ a horse j ^ gives V a bill at 3 months for 2?!.$$$. 
At the expiration of i month V gets the bill discounted at 6 per 
cent, what ready money should he receive ? 

68. How mafty pipes each ft. in length will be required for 
draining a square held containing u ac. 4 po with parallel drains ; 
54 yds. being the distance between each two drains and also the 
distance between the extreme drains and the fences ? 

67 . What is the distance between the hour and the minute* 
hands of a watch at 17 minutes past 4 ? 

68. A bath is supplied with water from two pipes, one of which 
can hll it in minutes, the other in 15 minutes ; there is also a 
discharging pipe which would empty it, when filled, in 10 minutes. 
The first pipe is open alone for ^ minutes and then the first and 
second open together for one minute ; if now the third pipe be 
opened as well, how long will it take to fill the bath ? 

69 . A certain reef of quartz when crushed yields 'ooii per 
cent of gold. If the working expenses amount to 62*5 per cent, 
of the gross receipts, and the* profit on each 100 tons crushed amounts 

£S'2. lojr.; find the number of grains in sovereigns. 

70 . Two watches A and £ whose rates arc uniform, at noon 
yesterd^ indicated 11-55'*2-2' respectively. A indicated the 
correct fime at 9 P. M. yesterday, and £ SLt 6 a. m. this morning. 
When did A and £ last agree, andVhat time did they then indicate? 
When will they agree next ? 

71 . A merchant sells 49 quarters of wheat at a profit of 7 per 
cent, and a certain number of quarters at a profit of 11 per cent. 
The price of a quarter of wheat being £3. 12s. 6^, he would have 
lost £2. los. gd. if he had sold the whole at a profit of 9 per cent. 
Find the total number of quarters of wheat sold by him. 

72 . A cistern the cubic contents of which are 360 cubic feet, 
has two pipes which can empty it in 3 and 4 hours respectively. 
It has also a third pipe with an orifice of i sq. ft. through which 
water flows into the cistern at the rale of i yard per minute. 1C 
all the three pipes be opened together when the cistern is full, in 
what time will it be emptied ? 

73 . A and £ start at the same time on a journey. A walks 
at the rate of 4 miles an hour and of 3 miles an hour. When 
A has gone half way, £ gets a ride, and goes at twice the rate of 
At until he has ridden a distance equal to ^ of the whole journey 
beyond the spot at which he passes A. £ then walks the remainder 
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of the journey, A having walked it all. Will A or B arrive first ? 
And what fraction of the whole journey will the' other still have 
to travel ? 

74. A and B exchange goods ; A gives 13 cwt. of hops, the 
retail price of which is 56J., but in barter he rates them at £3. B 
gives 10 barrels of beer, the retail price of which is is, a gallon, but 
the value of which he raises in proportion to the increased price of 
the hops. How much must B give in money ? . 

76. If gold be at a premium of 20 per cent., and a person 
buy goods marked 135 dollars, and offers gold to the amount of 
135 doiiars, what change ought he to receive in notes, 5 per cent, 
being abated for ready payment ? 

76. A grocer buys twice as much black tea as green, giving is, 
a pound more for the green than the black ; be retails it when mixed 
at a pound, and makes 25 per cent, on his outlay. What did he 
give for each sort of tea ? 

77. Ash saplings after five years’ growth are worth u. 3^?., 
and increase in value ir. 3^. each yev.r afterwards. Each is allowed 
40 sq. yds. of ground, and they are cut after 20 years’ growth ; what 
will then be the value of an acre ? 

78. A man and a boy are to work on alternate days at a piece 
of work, which would have occupied the. boy alone 13 days. If the 
boy take the first day, the work will be finished half a day later than 
if the man commences. Find how long they would take to do it 
working together. 

79. A man has three vessels, /*, /?, holding i, 2, 4,»galions 

respectively ; P is empty, g is Wl of water, R is full of wine. He 
fills P from ^ replenishes Q from i?, and empties P into R. When 
he has performed this operation twice, what will be the proportion of 
the wine in Q to the water in ? 

80. Two boats start to row a race at 3 o’clock. The race is 
over at 6| minutes past 3, the losing boat being 40 yards behind at 
the finish. At 4 minutes past 3, this boat being 700 yards from the 
winning post. Find the speed of each boat in miles per hour. 

81. An up'train 88 yds. long, travelling at the rate of 3$ 
miles an hour, meets a down train 88 yds. long, at 10 o’clock and 
passes it in 6 seconds. At 15 m. 3 sec. past 10 the up-train meets 
a second down-train, 132 yds. long, and passes it also in 6 seconds. 
At what time will the second train run into the first ? 

82. A tree grows each year one inch less than it did the 
previous year, and it grew a yard during its first year ; the value 
of the tree at any time is equal to the number of pence in the cube 
of the number of yards in its lielght : find what the tree is worth 
when It has done growing. 
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83 . A train, going at the rate of 60 miles an hour overtakes 
another train, 160 yds. long, going 45 miles an hour in the same 
direction on a parallel line, and passes it in half a minute. In what 
time would the first train pass another, of its own length, going in 
the opposite direction at the rate of 30 miles an hour ? 

84 . The apparent intensity of a light varies inversely as the 
square of its distance. Find the point (i) between two lamps 50 yards 
apart, (ii) in a straight line beyond one of them, at which one appears 
twice as bright as the other. 

85 . If three concentric rings be drawn in one plane and the 
diameter of the external ring be 139 feet, find the radii of the others 
to three places of decimals so that the whole area nay be divided 
into three parts by the rings in the ratio 4, 5, ii. [The area of a 
circle =* 3* 14159 x (radius )•]. 

86. Four coins of equal weight are made of gold and silver 

in the ratio* i : 2, 2 ; 3, 3 : 4, 4 : 5 respectively. They are inelted 
together and recast. In what ratio will the gold and silver be in the 
new coins ? • 

87 . From a cask of wine is drawn off and the cask is filled 
up with water ; | of the mixture is then drajvn off and the cask is 
again filled with water . after this process has been repeated 4 times 
altogether, what fraction of the original quantity of wine will be left 
in the cask ? 

88. Two passengers are charged for excess of luggage Re,i, 
12a. 8/. and Rs.^, 3<z. 4/. rq^spectively. Had the luggage all belonged 
to one 4)erson he would have been charged Rs.<). 8a. for excess. 
How much is allowed free, the chdirge for excess being 4^ petr seer ? 

89 . A person shooting at a target at a distance of 500 yards, 
hears the bullet strike the target 4 seconds after he^ fired. A 
spectator equally distant from the target and the shooting point, 
hears the shot strike 2^ seconds after he heard the report of the 
gun. Find the velocity of sound. 

90 . A merchant buys China tea at 3J. 6 d. per R>. To improve 
the flavour, he adds 2 oz. of Assam to every lb. of China tea, and 
finds that the mixture costs him 4/, a 9 >. How much per !b. did 
he give for Assam ? 

91 . If a certain number of workmen can do a piece of work 
in 25 days, in what time will i| of that number of men do a piece 
of work twice as great, supposing that 2 of the first set can do as 
much work in an hour as 3 of the second set can in i| hours, and 
that the second set work half as long a day as the first set ? 

93 . A train running at the rate of 40 miles an hour meets 
a person walking along the line in the opposite direction at the 
rate of 4 miles an hour, and passes him in 5f seconds. Find the 
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length of the train. Had the person been going in the same direc*' 
tion as the train, in what time would it have passed him ? 

93 . i?5.i8o is to be divided among 6o men, women and child’ 
ren. The sums of the men’s shares, women’s shares and children’s 
shares are in the proportion of 5 : 4 : 3, but their individual shares 
are as 3 : 2 : i respectively. Find the number of men, of women, 
and of children. 

91 . A spirit merchant buys two sorts of spirit in equal quanti¬ 
ties, one at ir. per gallon more than the other ; he mixes them and 
sells the mixture at i6r. per gallon, gaining 10 per cent, on his 
outlay. . What was the price paid per gallon by the merchant ? 

95 . A man spends1200 in buying horses and cows, at the 
respective rates of and JRs.t^S each. He sells them at a 

uniform rate of Rs.$i each, and gains 2 per cent. How many horses 
did he buy ? 

98 . A crew, who can row at 4 miles an hour in < still water, 
rows down a certain distance and up again in i hour 36 min. Find 
the distance in miles, if the velocity the current be i| mile». 

97. Two trains, running on parallel rails in opposite direc¬ 
tions at 40 and 30 miles per hour respectively, are observed to pass 
one another in 6 seconds. When they are running in the same 
direction, a man in the faster train finds that he passes the slower 
train in 24 seconds. What is the length of each train 7 

08 - On a piece of work 3 men and 5 boys are employed, who 
do half of it in 6 days. After this one more man and one more boy 
are put on, and ^ more is done in 3 days. How many more men 
roust be put on that the whole may be completed in 1 day more ? 

99 . A man has ;£i583. 17s. iid. in the 3 per cent, stock and 
I2J. bd. in the 3I per cent, stock ; he transfers a certain sum 

from the former to the latter when the stocks are at 91 and 98 res¬ 
pectively and thus makes the income derived from each the same. 
How much has he finally in the 3 per cent, stock ? 

100 . A person has a certain sum to invest; he divides it 
equally between the 3^ per cents, at 84 and the 4 per cents, at 88 and 
finds that the latter stock gives him an annual income of ys. 6d. 
more than the former ; what is the sum ? 

101 . Two clocks begin striking the hour of noon together on 
a certain day, the interval between every two strokes being 1" and 
2" respectively. They gain 1" and 2" respectively in every 24 hours. 
Shew after what length of time they will end sticking the hour 
of noon together, both shewing the correct time at the fall of the 
last stroke. 

103 . The height of a room is | of the sum of its length and 
breadth, and the cost of papering its walls at bp, per square foot is 
Rs,^i. 4a, Find its height. 
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103 . A mixture consists of milk and water mixed in the ratio 
of 8 : I ; 5 seers of water were then added, and it was found that 
the quantity of water is of the quantity of milk. Find the 
quantity of milk in the mixture. 

104 . In a certain meadow there lis a crop of $2$ stone of grass, 
which grows uniformly. If ii oxen (umed in would consume all the 
grass in 48 days, but 6 oxen would require 98 days, what weight of 
grass would each ox eat in a day ? 

105 . Four apples are worth as much as ii plantains, 8 mangoes 
as much as 5 apples, 2 oranges as much as 7 plantains, and 
9 plantains sell for a 2-anna piece. I wish to buy an equal number 
of each of the four fruits, and to spend an exact number of 2 anna 
pieces ; find the least sum 1 require. 

106 . Three boys begin to fill a cistern : one of them brings a 
pint at the end of every 3 minutes, another a quart every 5 minutes, 
and the tlurd a gallon every 7 minutes. If the cistern holds 
53 gallons, in what time will it be filled ? 

107 . Two trains on the sjtme railway are running past each 
other in opposite directions, one at 40 and the other at 30 miles per 
hour. Each has an engine and tender ; the first has 12 carriages, 
and the second 17. If the length of an engine and tender be 40 ft. 
and the length of a carriage 32 ft., and the coupling spaces be each 
5 ft., how much time will elapse from the moment that the engines 
meet till the last carriages of each train have passed each other ? 

108 . An empty cistern had two supplying pipes A and i?, 

and two taps C and D. ^ A would fill the cistern In 43]^ min. and 
B in 46 min.; and D can carry off per minute half as much again 
as C. After A and running together, have supplied a certain 

quantity, C is allowed to run with them, and takes 51 min. to empty 
the cistern ; but had I) been turned on along with C, the two would 
have taken only 5I min- to empty it. In what time would the 
cistern have been emptied if /> had been turned on instead of C? 
And how much of the cistern was filled when C was set upon ? 

109 . A tradesman imported a quantity of foreign goods for 
which he had to pay a duly of 15 per cent., but the demand for 
them having gone off he is obliged to sell at a loss of per cent.; 
a month earlier he could have sold them for Bs.12^2 more, and then 
would have cleared 2f per cent, on the transaction ; what price did 
he pay for the goods ? 

110 . The paper duty was i\d> a fb. ; the weight of a news* 
paper | lb.; the paper manufacturer made 20 per cent, profit on 
his outlay, and the proprietor of the newspaper 10 per cent, on his 
sale. What reduction should be made in the price of the newspaper, 
now that the duty on paper is abolished, allowing to each trades¬ 
man the same rate of profit ?. 
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111 . In buying rice on three occasions I found the prices per 
bag were as i : 2: 5 respectively. The price of 30 bags, 10 bought 
on each day, was i?f.48o. Find the price per bag on each day. 

113 . A field of 7 acres is sown with wheat, barley, and maize, 
the areas of the crops being respectively as 2|: : 4^. If the values 

of an acre of each be also respectively in the same ratios, and an acre 
of wheat be worth ^7, what is the worth of all the crops in the field t 

113. A clock and a watch together cost Rs.2/l If the value of 
the watch were to rise 30 per cent, and that of the clock 40 per cent., 
both would together cost Rs. 32. What is the price of each ? 

114 . A person went to a tavern with a certain sum of money ; 
there he borrowed as much as he had about him and spent la. out of 
the whole ; with the remainder he went to a second tavern where he 
borrowed as much as he had left and also spent la., and he then 
went to a third tavern borrowing and spending as before, after which 
he had nothing left. How much had he at first ? 

115 . An oz. of gold is worth £^. i8r., and an oz. of silver is 
worth ys. ; and a mass of gold and silver weighing 170 oz. is worth 
£166. What is the worth of another mass, in which the numbers 
respectively of gold and silver in the first mass are interchanged ? 

116 . A cord 95 ft long, when fully stretched, reaches from the 
top of a pole 57 ft. high, standing vertically, to a point in the ground. 
A shorter pole is placed vertically between the foot of the longer 
pole and this point at a distance of 48 ft. from the point, and it is 
found that the cord just reaches its top. Find the height of the 
longer pole over the shorter pole, it being ^given that the length of 
the cord between them is of the length of the entire cord. 

U 7 . A person bought 4 rail\»ay tickets to go 60 miles. Twa 
were for the ist class, one for the 2nd, and the fourth a half first 
class ticket for a child. The cost of a second class ticket was | of 
that of a first class, and the whole sum was 15. 1342. 4;^. Find 
the price of each ticket, and the rate per mile for the first class. 

118 . A and ^ set out from the same place in the same direction. 
A travels uniformly 18 miles per day, and after 9 days turns and 
goes back as far as B has travelled during those 9 days ; he then turns 
again, and pursuing his journey overtakes B at the end of 22^ days 
after the time they first set out. Find the rate of B in miles per day. 

119 . A person bought goods on the continent; the cost of 
freight and insurance was 15 percent., and that of duty 10 per cent, 
on the original outlay ; he was obliged to sell them at a loss of 
15 per cent. ] but if he had made ^r.Somore of them he would have 

' gained 1 per cent. What was the original outlay ? 

130 . It is agreed that the rent of a farm shall consist of a fixed 
sum together with the value of a certain number of maunds of wheat; 
when wheat Is Bs.^. 8<z. per maund, the rent is Rs.^12, 8a., whea 
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wheat is 12a. per maund, the rent is ^^.325 ; what will the 

rent be when wheat is Rs.^ a maund ? 

131 . Riding a journey of 27 miles into town, 1 meet the coach 
which left 'town at the same moment that I started from home 
(7 o’clock), at the i8th milestone from town. Supposing that it 
travels 10 miles an hour, determine the hour when we meet, and the 
time when, (proceeding at the same rate as before) I shall reach 
Calcutta. 

133 . Aj B and C are partners ; A receives | profits, and B 
twice as much as C ; find the capital of C, A'% income being dimi¬ 
nished Rs, 400 by a fall of ^ per cent, in the rate of profit. 

133 . A person increased his capital annually by one-third part, 
and at the end of 4 years, one year’s interest thereon at 4| per cent, 
amounted to Rs, 2700, What capital did he start with ? 

131 . Divide Rs. 2025 among A., B^ C, Z?, so that i 4 ’s share : 
^’s share':: i : 2 ; Cs share : B\ share : : 5 : 4 ; / 7 ’s share : Cs 
share 1:6:5; and J^’s share : Z)’s share :: 4 : 3. 

135 . The length of a rotftn is 20 ft. ; the cost of carpeting the 
floor at 6r. td. per sq. yd. is 11^. i^d. ; and the cost of paper¬ 
ing the walls (inside) at lod. per sq. foot is ;^36 ; the area of the 
walls (outside) the room is 1056 sq. ft.; find‘the thickness of the walls. 

136 . To what uniform depth must a piece of ground 414 yds. 
long, 37 yds. wide be excavated, that the earth taken out may form 
an embankment of 25530 cub. yds., supposing the earth to be in¬ 
creased one-ninth in volurpe by removal ? 

127. A train which travels at the uniform rate of 30*8 ft. a 
second leaves Madras at 7 a? m. ; at what distance from Madras 
wilt it meet a train which leaves Arconum for Madras at 7-20 a M, 
and travels one-third faster than it does, the distance from Madras 
to Arconum being 42 miles ? 

138 . When the income-tax was ^d. in the pound, a person 
had to pay £63 more than when it was 4^. in the pound, although 
his income had diminished in the interim by ^225. What was his 
income at first f 

129 . It costs Rs.<yi to mat the floor of a room whose dimen¬ 
sions are as 6 : 5 at 12a. per sq. ft.; and it takes Rs. 155 more to 
paper its walls outside at ion. per sq. foot. If the height of the 
room be 8 ft, and there are four doorways in it, the area of each 
of which is 4 sq. ft., find the thickness of the wall. 

130 . The price of a mixture of two metals, weighing 14 oz, 
is ^jr.34. If the proportions of the two metals in the mixture be 
interchanged, its price is .^^.36. Supposing the difference between 
the prices of i oz. of each metal to be Re. i, find the price per cwt. 
of each of the metals. 
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131 . If a publisher, in selling; a book for cash, rates it at 
25 per cent, below publishing price, and then charges for 13 copies as 
12, how long credit could he allow, so that, on the principle of true 
discount at 4 per cent, per annum, the sum to be received for a book 
should be just 29 per cent, below publishing price? 

132 . A boatman rowing against the tide passes a body float- 
ing with the tide, and in 9 minutes afterwards is a mile distant from 
it ; in 35 minutes more he rows 2} miles, and then returns. At what 
rate per hour does he return, supposing the tide to how uniformly in 
one direction ? 

133 . A dealer buys 18 cwt. 3 qrs. at i.r. 3^. per lb, which, to 

obtain a fair profit, he should retail at 81 per cent, above cost price. 

But, while he professes to sell at the rate of 3 n>s. fur 3.;. lor/., he 

serves his customers, to his own advantage, with a false balance, in 

which 10 lbs. weighs 10^ lbs., and at the same time he uses a false lb. 

of 6860 grains. How much does he make beyond the fair profit ? 

• 

131. Divide 33 cwt. 2 qrs. 22 lbs. into three such parts that 
6 times the first, 9 times the second, and 10 times the third may be 
equal amounts. ' 

185 . The interval between the firing of two guns, at a railway 
station was 6 minutes, and a passenger in a train, approaching the 
station at a uniform rate, heard the second report 5 min. 51 sec. after 
hearing the first. Now, suppose that the sound of the train’s appioach 
to have become audible at the station when the train was 2 miles off, 
how soon after that did the train pass the station,—sound travelling 
1125 second ? 

130 . A boatman rows 5 miles with the tide in the time he 
would take to row 3 miles again»i it; but if the hourly velocity of 
the current were | mile more, he would move twice as rapidly with 
the tide as against it. What:is his power of row'ing in still water? 

137 . The only three creditors of an insolvent, whose assets 
amounting to £200 can only pay ^d. in the agree among them¬ 
selves to take dividends in the proportion of the number of £, s. 
and df respectively contained in the amounts due to them. The 
dividends thus taken are in the proportion of 12 ; 7 : 6. What are 
the amounts of their debts ? 

138 . The sum of ;^2ioo is due in 4 years, but it is paid by 
Instalments as follows :—;^27 5 at the end of 2 years, >^4to at the 
end of the 3rd year, £s^ the end of the 4th year, and ;^6oo at 
the end of the Sth year. What amount should be paid at the end 
of the 6th year, in order to clear off the balance, simple interest 
being reckoned at 5 per cent, per annum. 

139 . A metal is composed of 11 parts gold and 1 copper, 
another of 5 parts gold and 8 silver, and a third of 12 parts silver and 
I copper. These are mixed together in the ratios of 8 :9 : 10, and 
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the compound weighs i cwt. 5 lbs.; how much gold, silver and copper 
respectively are contained in the mixture ? 

140 . A bhrrack has to be built to hold 50 beds which are to be 
arranged in single hie, with their lengths parallel to the shorter side 
of the room, each bed being 6 ft- 2 in. long and 3 ft. i in. broad. 
A space of 2 ft. 3 in. is to be left between each bed, and a passage 
3 ft. 6 in. wide is left on all sides between the walls and the bed. 
Given that eacfi individual requites 1000 cub. ft. of air per night, 
and that each bed with its occupant takes up 50 cub. ft. of space, 
required the dimensions of the room. 

141 . Two carriages are in motion in parallel lines and in the 
same direction along a straight road, the distance between their 
forC'wheeh is 600 yds. The circumferences of the fore-wheels are 
to each other as 7 : 6, that of the first being 3 yds. t ft. ; the fore- 
wheels of the first and second carriages turn round respectively 
14 and 15 tfmes every minute ; find (1) when they were alongside of 
each other ; (ii) when they were 100 yds. apart. 

112 - The area of a rectangular space is an acre, and its length 
and breadth are in the ratio of 5 : 2 ; around this space on the 
inside is a path whose breadth at any point is of the distance 
to the opposite path ; find how many bricks will pave the path, 
allowing 45 bricks for a square yard. 

143 . A wine merchant buys 3 kinds of wine and mixes them in 
this proportion ; i pipe of the first kind, the price of which is Rs.8oo 
a pipe, 3 pipes of the second, the price of which is Rs.900 a pipe, 
3 of the third kind. He keeps this mixture for 12 months and then 
sells it at Rs.1045 a pipe, clearing 10 per cent., after allowing 4 per 
cent, for interest of capital. What was the original price of the third 
kind of wine ? 

144 . The Governors of Queen Anne’s Bounty advance ;^845 
on mortgage of a living on the following conditions : the principal to 
be repaid in 30 years by equal annual instalments and interest at the 
rate of 3I per cent, to be charged on the part unpaid. If the sum 
due in any particular year be ;^43. i8r. 9f^., find how many previous 
annual payments have been made. 

145 . If 9 oxen are kept for the same money as 7 horses (for 
any given time), and a team of oxen are one-fifth as long again in 
ploughing 97 acres as the same number of horses are in ploughing 
90 acres and a field costs as much whether ploughed by oxen or by 
horses v/a., £7. 5s. 6d. ; the same men being required in both cases, 
and paid by the time, what is due to them ? 

146 . A shed rests upon two walls, one 10 ft., the other 8*7 ft. 
high, and covers a space of ground 8*4 ft. In breadth by 15 ft. in 
length. Find the price of roofing it at /?s,g a square yard. 

147 . A bill of £61 due 4 months hence would with interest 
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amount to ;£63. os. Sd. at the end of the year, find its present value 
at the same rate of interest. If at a shop where a year’s credit is 
allowed, 1 by paying ready money obtain 13 articles to the dozen, 
at what rate per cent, is the discount allowed ? 

U8. A with a capital of JRs.60000 began business on the ist 
day of January, and wishing to extend his trade, he took in B as 
partner, with a capital of 50000 on the 15th March following ; 
and on the 27th May they admitted Cas a third parther, who brought 
Bs.yoooo into the concern. On taking stock at the end of the year, 
they find the profits of the firm to be i?j.2485o : how must this sum 
be divided amongst the partners ? 

U 9 From a place A, a messenger goes to a place B, distant 
21 miles from A^ and immediately returns, going at the rate of 4 
miles an hour ; and simultaneously with the messenger’s departure 
from At another messenger starts from B at the rate of 3 miles an 
hour, goes to A, and immediately returns ; find the distance between 
the two points at which they cross each other. 

150 . A company is formed in which the liability of each 
partner is limited to the amount of his shares. There are 500 shares 
of £10 each ; after 3 calls have been made of £2 on a share, it 
is found that the concern is a failure, and its affairs are wound up. 
At this period its assets amount to ^10217. oj. o^d. and its liabilities 
to ;^i5763. 17s. 6d. How much will the company be able to pay in 
the pound after all the remaining calls are paid up ? 

161 . If 36 oxen in !four weeks ea» up the grass on a field of 
12 acres and what grows upon it during the time ; and 21 oxen eat 
up the same in 9 weeks ; how nian/oxen will it maintain for 18 weeks, 
supposing the grass to grow uniformly during the time ? 

162 . The premium of gold at Paris is 7I per mile, which, at 
the English mint price of 17s. lo^d per oz for standard gold 
gives exchange 25*351 ; and the exchange at Paris on London at 
short, being 25*33li it follows that gold is about 0*09 per cent, dearer 
in Paris than in London. 

163 . Incomes below ;^i 50 a year being subject to ^d. in the 
pound income-tax, and incomes above ;^i5o to 7<f. in the pound ; 
find what income above ;^i5o a man must have, that he may be just 
7^d, a year poorer than a man who has ;^149. lojr. a year. 

164 . A has £goooo stock in the 3 per cent. South Sea 
Annuities, and is offered by Government the choice of being paid 
off at par at the end of the year, or of receiving £ijo of a new 2^ 
per cent, stock for each ;^ioo. He chooses the former alternative ; 
and, on being paid off, is able to invest his money in the 3 per cent, 
consols at 92. Find the amount of his stock in consols and the 
excess of his income above what it would have been if he had agreed 
to the proposed conversion. 
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15 S* If 28 men can excavate 750 cub. yds. in 4 days working 
6 f hrs. a day ; what uniform length of day will 24 men require, to 
excavate 615 cub. yds. in 3I days, supposing that any 5 of the latter 
party can do as much in 4 hours as any 6 of the former can do in 
hours, and that 2 men will be withdrawn from the latter party 
after 2^ days’ work ? 

156 . Eight billiard balls revolve with equal velocities in eight 
concentric circular, grooves. They start from a position in which they 
are all in the same radius of the outermost circle. The innermost 
ball occupies 5 sec. in traversing its groove once. After what time will 
they all be again in the position in which they started, the radius of 
the circular grooves being proportional to the nos. i, 3, 5, 7. 9, 11, 13, 
15. When first will the 1st, 3rd, 5th, 7th, be in the same position in 
which they started ? 

157 . A^vessel is full and contains 56 gallons of water. Two 
pipes are opened, through one of which the water runs off continuous* 
ly at the rate of 100 gallons per hour, whilst the vessel is irregularly, 
supplied by the other which is first open for 2 min., when the water 
flows in at the rate of 36 gallons per hour, and then closed for 3 min. 
and so on. Find when the vessel will be emptied to parts of 
a second. 

158 . A packet sails from Dover to Calais, and starts at the 
r.^te of 1*5 miles in of an hour ; but, after sailing (*i§-*-'27) hours 
at this rate, the wind drops, and, for the next (‘35 *1**2) hours she 

makes only of the way. she did : however, the wind again 
freshening, her rate of sailing per hour is in consequence increased 
by •57142ft of the difference betweien her former ones ; supposing 
her rate thence-forward to continue uniform, and the distance bet¬ 
ween the two ports to be 22*03571428 miles, find what time was 
occupied in the passage. 

159 - A and B start at the same time walking to and fro a 
course of 1 mile ; A walks a mile in 13 minutes, in 18 minutes ; 
find the series of points where A crosses B and the series of points 
where A overtakes By distinguishing those where A is walking to¬ 
wards the starting point from those where he is walking from It. 

160 . If a man can beat a boy f of a mile in a race of 4 miles, 
how much start must the boy have in order to reach the tenth mile¬ 
stone at the same time as the man ? And supposing the man's rate 
is 5 miles an hour, how long would it take the boy to go 8| miles ? 

161 . A baker’s outlay for flour is 70 per cent, of his gross 
receipts, and other trade expenses are 20 per cent. The price of flour 
falls 50 per cent, and the other trade expenses are thereby reduced 
25 per cent. What reduction should he make in the price of a five-anna 
loaf allowing him still to realise the same amount of profit from it ? 

163 . If 1 am allowed i} per cent, discount on an amount 
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charged to me for goods and give my acceptance at 5 months for 
the net sum ; and if by selling the goods forthwith for a bill of £162. 
12J. 2<f. payable in 7 months, my present gain is *11^ per cent. ; 
what is the amount originally charged to me, interest being reckoned 
at 5 per cent, per annum ? 

163 . Three persons invest sums of money in a business in 
the ratio of 3 : 2 ; i, but agree to divide the prpfits in the ratio 
of 4 : 2 : I ; the profits of the concern are 10 per cent, on the whole 
money Invested ; what interest will each partner make of his 
money ? 

164 . Two hands (as in a clock-face) revolve round a common 
centre 20 and 30 times respectively in 24 hours, starting together 
from a given position in the same direction. How often during 24 
hours will they be in a similar condition aher complete revolutions ? 
Also after what times will they be fths of a revolution apart ? 

165 . A and ^ have invested 1500 and iffj.2450 respectively 
in the same business for a year ; it is expected that the rate 
of profit will be doubled the following year, and A calculates 
that if he doubles his capital the profits of the business for the 
two years will amount to As.iojg. 8a. ; what does he expect as his 
share of this ? 

166 . Two circular gold plates, each an Inch thick, the diame¬ 
ters of which are 6 in. and 8 in. respectively, and melted and formed 
into a single circular plate, also an inch thick ; find its diameter. 
Having given that the area of a circle eqpals x (radius)^. 

167 . A boy runs away from home towards Dover at 8 A. M., 
taking the longer of two roads (One of which is 25, the other 28 
miles) and walking 3I miles per hour. At 10 A. M , he is missed, 
and inrimediately his father pursues on horseback, riding 8 miles 
per hour, but taking the wrong road. On reaching Dover he spends 
half an hour in baiting his horse and making enquiries, and then 
starts back by the other road ; find where he meets the truant. 
He takes him up behind, and the horse so laden goes miles 
per hour ; at what o’clock will they reach home ? 

168 . At B and C row from Cambridge to Ely, and it is 
observed that the rate of the current is of the difference between 
A*s and Cs rates of rowing ; now supposing C*s rate of rowing per 
hour to be of . 5 ’s, *083 of A's to be *638461 § of 13 miles and ‘0625 

of j 9 ’s to be '057291^ of A*s, supposing also that B left Cambridge *6 
hour after At and C *6 after Bt find how far B and C were asunder, 
when A was 7 miles from Ely, ‘00625 of the distance between 
Cambridge and Ely being *125 of a mile. 

169 . A and B are bound to perform certain works in 3 and 
4 hours respectively. Compare their quantities of work and rates 
of working, (i) if upon exchanging works they could perform them in. 
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2 and 6 hours respectively, (ii) if supposing them to do the works in 
common they could finish them in 4 hours. 

170 . Part of the journey from A to B is performed by coach 
which charges 'carriage in proportion to bulk, and the rest by rail 
which charges according to weight; a parcel of 15 lbs. and whose 
length, breadth and depth are 9 in., 7 in. and 5 in. respectively cost 
lojr. i^^., while another of 30 fts. and whose dimensions are 10 in., 
S in., and 6 in., costs 19^. ; find the carriage of a parcel of 47 lbs. equal 
in bulk to the sum of the other two. 

171. A boat whose speed was qf miles an hour sailed from A 
to B & distance of 65 miles ; and a second boat, which left A 
2\ hours after the first, arrived at B 5 min. before the first. Compare 
the rates of sailing. 

173 . A person sets out to walk from to ^ at the rate of 4 
miles an hour. After he has walked i§ miles he is overtaken by the 
coach which started a quarter of an hour after him. At a distance of 
13 miles from A he meets the coach returning from B where it has 
stayed for half an hour. Find the distance from A to B. 

173. A landlord has an •estate which after deducting 10 per 
cent, for repairs and rates brings him a net income of ;£225o. If he 
were to sell the estate at 21 years’ purchase on the gross income and 
invest the money obtained in the 3 per ceifts. at 92, what would be 
his income after deducting io«f. in the for incoroe*tax? 

174 . A purchases equal amounts of stock in the 3 and 5 per 
cents.. The half-yearly interest on the latter is payable 3 months after 
that on the former. If A upon receiving the interest on the first stock, 
lend it to B for 3 months, dn condition of being paid back a suoa 
equal to the interest on the second stock, at what rate per cent, per 
annum, does A lend the money ? * 

175 . The volume of a certain figure increases in the same 
proportion as either one of its three axes increases, the other two 
remaining the same. Given that the weight of such a figure of tin 
whose axes are 8 in., 6 in., 3 in., is 318*4797 oz.; find the weight of 
another such figure of lead whose axes are i| ft., 9 in., 2 in, suppos¬ 
ing that tin and lead are respectively 7 299 and 11*352 times as heavy 
as water. 

176 . A man invests5120 in a stock (./I \ he sells out when 
the stock has risen 50 per cent, and invests the proceeds in a stock 
(B), He sells out of (.&) when its value has fallen 25 per cent., and 
invests successively in stocks (C), (Z>), (£*), (i^). He gains by (C), 
(£) as he gained by (A), and loses by (Z?)^ (B) as he lost by (B), 
Find his ultimate gain. 

177. A homceopathist takes a fluid ounce of medicine, and 
mixes it with 9 times its quantity of water ; he then takes a fluid 
ounce of the mixture and mixes it with 9 ounces of pure water. How 
many times must he repeat this operation that the strength of the 


37 
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medicine may be the same as if he had put the fluid ounce originally 
in the ocean, supposing that the ocean contains lo^^ fluid ounces ? 

178 . A cistern, holding 1200 gallons, is filled by 3 pipes B 
and C in 24 minutes. The pipe A requires 30 min. more than C to fill 
the cistern, and 10 gals, less run through C per minute than through 
A and B together. What time would each pipe take to fill the 
cistern by itself ? 

179 . The shorter of two roads between A and j? is 15 miles 
and goes over a hill the summit of which is 3 mile^ from i?, and the 
longer is 36 miles on level ground. A thief runs away from A by 
the shorter road at the rate of 3 miles per hour up-hill and 4 miles 
per hour down-hill. Three-fourths of an hour afterwards, a Constable, 
whose speed up-hill is 4 miles per hour and down-hill 5 miles, starts 
in pursuit of the thief but takes the wrong road. The thief, an hour 
after he turns into the longer road at B^ sees the Constable 1 1 miles 
ahead of him, and at once turns back and retraces his steps increas¬ 
ing his speed by miles per hour on the level ground,this speed up 
and down the hill being the same as before. If the speed of the 
Constable be to the original speed of the thief as 4 : 3 on the level 
ground, find where the Constable will overtake the thief. 

180 . A contractor employs a fixed number of men to complete 
a work. He may employ either of two kinds of workmen : the first 
at 265. td. per week each, the second at i8j. td. per week each ; 
the work of one of the farmer is to that of one of the latter as 5 to 4. 
If he finishes it as quickly as possible, he spends £7.^0 more than he 
would have done if he had finished it as cheaply as possible, but 
takes 4 weeks less time. What would it hpve cost if he had employed 
equal numbers of the two kinds of workmen ? 

181 . Ash saplings after 5 years’ growth are worth u. 3</., and 
Increase in value \s. ^d, each year afterwards. For their growth 
each requires twice as many sq. yds. as the number of years it is 
intended to grow before cutting. A plantation is arranged so that 
each year the same number may be ready for cutting. Find the 
greatest annual income which can be obtained per acre allowing 
20 per cent, for expenses. 

183 . On a Railway line, telegraph posts are fixed at a distance 
of 80 yards from one another. A watchman from the looth telegraph 
post, expecting a train, observes it at the 122nd post, and at the 
same time sees a lamb at the next post to where he is, proceeding 
towards the train at the rate of 3 miles an hour. He at once runs 
and overtakes the lamb at the 102nd post, and without loss of time 
driving the lamb off the line, returns to his place, walking at half his 
former speed. Just as he reaches his place, the train comes up to 
the 102nd post. What is the speed of the train ? 

183 . The 2 p. M. goods train from Madras, travelling at the 
rate of 18 miles an hour, meets ^with an accident in the way and 
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reaches Arconum (48 miles from Madras) f of an hour late. The 
passenger train from Erode, which ought to have left Arconum at 

5 P.M., is consequently delayed, and leaves Arconum for Madras 

6 minutes after the arrival of the 2 p.m. train and meets the 6 p.m. 
mail train frbm Madras midway between Madras and Arconum. If 
the rates of the passenger and the mail train be as 2 : 3 find where 
the mail train will overtake the 2 p.m. goods train, leaving stoppages 
out of consideration. 

181. Whgt is the least number of years for which interest must 
be reckoned on ;^i45. 7s. 6 d. at 4 per cent., so that the interest 
may be an exact number of ? 

185. On a certain day mackerel were being sold at a certain 
price per dozen, on the next day as many fish could be bought for 
ij. as dozens for the day before. The whole price of 2o fish, 
10 bought one day, and 10 the other, was 2j. 2</. Find the price of 
a fish on each day. 

^ 188. *.4 is to give B 3 marbles every time ^ wins the game, 

and to receive 4 every time B loses. They begin with 15, i8 respec¬ 
tively, and leave off with 5^ Shew that this may have happened 
after 5, 12, 19, &c. games. 

187. A and C can do a piece of work in 20 days, B and D 
can do the same in 25 days, A and D in 36 days. A works 13 days, 

B 10 days, C8 days, J) 15 days and E 2 days : and thus complete 
the work. If E is twice as good a workman as D, find the time 
in which the 5 men together can do another eight times as great 
as the former. 

188. A travels from P to <2, and B from Q to P, The point 
where they meet is nearer Q than P by 160 yds. If >4, after reach¬ 
ing {2i turns back and goes toWhrds P, andi?, after reachingturns 
back and goes towards Q> the point where they next meet would be 
640 yds. from P. Find the distance from P to Qy and compare the 
rates of motion of A and B. 

189. A works 7 days and takes rest for 3 days j again works 

7 days, takes rest for 3 days, and so on. If he earns 3J. for every 
woiking day, (i) what will he earn in 47 days ? (ii) when will he 
eai n 3^- 3^- ? 

* l90. A and B embark in a trade for 5 years ; is to have 

of the net annual profits for the first half of the time, and half 
ot them for the remainder. After 3| years, the annual profits, by a , 
lowering of the tariff, were increased in the proportion of 6 : 5, and 
at the same time, became liable to a reduction of 7d. in the £ by 
the laying on of the income-tax. At the termination of the partner¬ 
ship, B'& share of the total net profits amounted to /^j.qSyo; find the 
annual piofits before the duties were reduced. 

191. 1 have two godowns which I want to fill with cases of 
tea all of equal size. Exclusive of passage room, the larger godown 
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is 28 ft. 9 in. long, 17 ft. wide, and 9 ft. 9 in. high. The other is 
21 ft 1 in. long, 9 ft. XI in. wide, and 8 ft 8 in. high. Now I want 
to have my cases made of the largest possible dimensions each 
way, so as not to lose unnecessary space. What must be. their length, 
breadth and depth ? And how many cases must 1 make ? 

m. A certain piece of work can be done by A and B in 
25 days, C and E can do the same in 35 days, and A and E 7 times 
as much in 350 days. They all work at it, and with the assistance 
of a fifth person Z>, complete the work ,—A working for 12 days, B 
13 days, C 15 days, 5 days and jS* 14 days. If the energies of B 
and be in the ratio of i to 4, find in what time, and 

together can do another work, 9 times as great as the former. 

193. Divide Rs.420 among 5 persons, so that A may have |th 
of what all the Others have together ; B ^th of what the other four 
have together ; C |th of what the other four have together ; D ^rd 
of what the^ other four have together ; and E the rest. 

194. A and B set out at the same time from the foot of a hill 
to go to the summit. Four hours and 45 min. after starting, A meets 
C who is going down the hill at a point; but had A waited ^ an 
hour at P till B arrived there and then proceeded as before, he 
would have met C 3 hours after leaving B^ and reached the summit 
2 hrs. 15 min. after meeting C, and 2 hrs. 25 min. before B, If B 
is travelling 6 miles an hour, find the rates of A and C. 

195. The men employed by a certain farmer work 12 hrs., the 
women 9 hrs. and the boys 8 hrs. each day : for labouring the 
same number of hours, each man receives a half more than each 
woman, and each woman a third more thafi each boy : the entire 
sum paid to all the women each day is double of the sum paid to 
all the boys ; and for every 5^. earned by all the women each day, 
I2J. are earned by all the men. Find the number of each class 
employed, the entire number being 59. 

196. A tank, 50 yds. square at the top, has flights of uniform 
steps on all sides leading to the bed which is 40 yds. square. If 
the breadth and the depth of the steps be each one yard, find the 
volume of water in the tank when two steps are completely visible 
on all sides. If the water be let out by means of a sluice the area 
of whose section is 10 sq. ft. and the velocity of water 2 miles an 
hour, find in what time the tank will be emptied. 

197. Two sums of money which are in the ratio of 7 : 5 were 
borrowed on the same day at the respective rates of 4 and 5 per 
cent, per annum ; if the latter were paid 6 months before the former, 
the difference in the amounts of both sums would be Bs 45$. If the 
interest on the former sum exceeded that on the latter by Rs.^St how 
long did the latter loan continue ? 

198. A person whose rates of walking up-hill, on level ground 
and dowm^ill are in the ratios 2 : 3 : 4, walks a certain distance, 
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the parts of which up hill, level, and down-hill areas 3:4: 5*. 
he is able to.walk the whole distance in 49 hours, in what time 
would he have walked it, if the road had been (i) level throughout ; 
(ii) half up-hill and half down-hill. 

199. In the making of pins 3 men who file the points can keep 
at work exactly 5 men who put on the heads, no man in either of 
these two sets^can do the work of the other set. Suppose one of the 
first set to stay away for a week, by what fraction are the earnings of 
each of the remaining men diminished, supposing them to work by 
the piece, and divide their earnings equally ? 

200. In a Railway train the total lengths of all the first-class 
carriages, all the second-class carriages, and alt the third-class 
carriages, are the same ; the length of a first-class carriage being 
12 ft., of a second-class carriage 18 ft, and of a third-class carriage 
24 ft. Each first-class carriage contains the same number of first-class 
passengers, each second-class carriage the same number of second- 
class passengers, and each yiird-class carriage the same number of 
third-class passengers ; the number of passengers in a first, second, 
and third class carriage being different. The total fares received 
from the first-class, second-class, and third-class passengers are 
the same. If Rs.$^ and Rs.2 be the fares of a ist, 2nd, and 3rd 
class passenger respectively, find the least amount of the total fares. 

201. A vessel is sent to the Arctic Ocean to catch whales, and 

the captain who is entitled to entire produce of oil receives 

£735 of a 4 ygars’ voyage. Supposing the oil to be worth 

00 guineas per ton (each whale on an average yielding 6 tons), and 
the crew to have been | of the«entire period on the look out, what 
was the average number of days between the capture of each whale ? 

202. If 56 Indian workmen, each earning 6 a. per day, can do 
the same piece of work In 25 days that takes 20 English workmen, 
each earning 3^. 6 d per day, 15 days to complete ; taking the value 
of the shilling at 12a., determine which class of workmen it is more 
profitable to employ. If a piece of work done by Indian workmen 
cost Rs.yaoo^ what would be the cost of the same work done by 
English workmen ? 

203. There is a serpent's hole at the bottom of a post and on 
the top of the post is perched a peacock. The post Is 9 cubits high. 
The peacock observing the serpent gliding to its hole when at a 
distance from it equal to 3 times the height of the post, flies down 
obliquely and seizes it when both have gone over an equal distance. 
At what distance from the serpent’s hole did they meet ? 

204. An ordinary train leaves one terminus at 6 a.m. and 
reaches the other terminus at 8 p.m , losing as much time in stoppages 
as it would take to travel 40 miles without stopping. An express train 
follows the ordinary 2 hours later and reaches the second terminus 
3 hours earlier, losing only half as much time in stoppages as the 
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ordinary train. If the distance between the termini be 240 miles, 
bed the rates of the trains. 

205. The time which an express train takes to travel 480 miles 
is to the time taken by an ordinary train as 11 : 20. The ordinary 
train takes as much time in stoppages as it would take to travel 
70 miles without stopping ; while the express train loses only of 
the time lost by the ordinary train in stoppages and It also travels 
13 miles an hour quicker. Find the rate of each train. 

Additional Examples. 

1, Find the least number which when divided by the L. C. M cf 
3» S» 7> 9 and ii will leave a remainder i. [Ans. 3466. 

r 2. Find the least number which will be exactly divisible by the 
L. c, M. of 7, 9, II and 13. [Ans. 9009. 

« 3. A number when divided by 5, 7j,9 and ii leaves respectively 
the remainders 3, 5, 7 and 9 ; find the remainder when it is divided 
by 5x7x9x11. 3463. 

-^ '4. A number when divided by 4, 6, 8, 10 and 12 leaves the 
remainders 2, 4, 6, 8 and 10 ; find the remainder when it is divided 
by their L. C. M. . [Ans. 118. 

5. A number when divided ty 8, 10, 12, 14 and 16 leaves in 

every case the remainder i ; find the remainder when it is divided 
by their L. C. M. [Ans. 1. 

6. A number when divided by j 6, 20, 24 and 28 leaves the 

remainders 13, 17, 21 and 35 ; find the remainder when it is divided 
by their L. C. M, [Ans. 1677. 

s/ 7‘ Find the greatest number which will divide 14490 and 31530 
so as to leave the remainder 6 in each case. [Ans. 852. 

8 . Find the greatest number which will divide 11296 and 13528 

so as to leave remainders 11 and 23 respectively. [Ans. 185. 

9. In finding the G.C.M. of two numbers the last remainder is 
35, and the quotients in order are i, 2, i, 3. Find the numbers. 

[Ans. 385, 525. 

10. Find the greatest number which is such that when 142408, 
153599 and 166402 are divided by it, the remainders are all the same. 

[Ans. 31. 

t/ 11. Id a long division sum the quotient consists of two figures; 
if the dividend is 40051, and the two remainders are 173 and 294, 
find the divisor and quotient. [Ans. 479, 83. 
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1883 . 


1 . Of what number is 2| the §th part ? By what fraction roust 

^ of I + ■“ divided in order to give a quotient -• g ? 

*12 T+*S /» 

fi- ’12 of (-0104— 002)+ '36 X-002 . 

2 . Simplify-7-7^- - -; and express your 

12 J 2 

result as a fraction of *6. 

' Reduce f of i6j. 4^//. to tiRe decimal of £i. qj. io\d. 

3 . What circulating decimal multiplied by ~ will give 2 for a 

* 4sf » 

product ? 

If *428571 of a barrel of beer be worth *72 of £2. los., what is the 
value of ’625 of the remainder ? 

4 . Find the price of jo lbs. ii oz. 16 dwts. 16 grs. of gold at 

£ 3 - * 7 ^. lold. per oz. Extract the square roots of 92 and to 

% 12 5 - 

4 places. 

' 5 . If 27 men can perform a piece of work in 15 days, how 

many men must be added to the number that the work may be 
finished in three-fifths of the time ? 


I buy a horse for £40 and sell it for ;^45 at a credit of 8 months. 
What do I gain per cent., reckoning money worth 6 per cent, 
per annum ? 

6. Which is the better investment, bank stock paying 10 per 
cent, at 319 or 3 per cent, consols at 96 ? 

What will be the cost of 1,500 3 per cent, consols at 89I, 
brokerage being | per cent. ? What rate of interest will such invest¬ 
ment obtain r 

1886 . 


^ 1 . 


Dmde > J 

2. Simplify of 


18 


iV-*-** 


2*2 


2 * i 6 ''•*125 


1-5 3'4* 
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3 . Reduce £i. ii^. lo^d. to the fraction of £7. i8f. 6|</. 

What fraction of £10 must be added to ;^i6. lor. 3^. to make 
It £:!0 ? 

> 4 . What decimal of 9 mds. 20 sr. is | of 7 mds. 5 sr. ? 

Reduce 54 sq. yds. to the decimal of an acre. 

5 - Find the value, by Practice, of 2 tons 15 *cwt. 35 fts, at 
£13. 6s. Sd. per ton. 

6 . What sum of nqioney at 4 per cent, simple interest will 
secure the same income as Rs 25475 at 4^ per cent. ? 

7. If a rupee is equivalent to js. 6\d,y what is the price of a 
sovereign in rupees ? If, after buying 250 sovereigns at this price, 
I sell them again when the rupee is equivalent to is. 6d., how much 
shall I gain or lose by the transaction ? 


1887 . 


1 . Simplify (a) (4§-iJ)x(35-|)V(i3J + 7j) of . 
i‘83+2’04i^ + -3 ~38 

1*0025+*0627 - iiV 

9 . Express | of ys, 6^.+ 1*25 of ~'54§ of gs, 2d. as a 
decimal fraction of ;^io. 

3 . (a) Find by Practice the value of 5 tons 5 cwt. 2 qrs. 17I lbs. 

at £3. 6s. Sd. per ton. 

{6} Find the income on which the income-tax at 5^. per 
rupee is Rs.$2. la. 4p. 

4. If 50 men can do a piece of work in I2 days, working 
8 hours a day, how many hours a day would 60 men have to work in 
order to do another piece of work twice as great in 16 days ? 

5. If 450 amount to 540 in 4 years at simple interest, 
what sum will amount to i?r.637. 8a. in 5 years at the same rate ? 


6 * 

places. 


Extract the square root of 177*1561, and of ‘i to 3 decimal 


1888 . 


1 . 


Simplify ^ 


- . 7 

« IS 


3 . Divide 16*016 by *00143, extract the square root of 
1440*9616. 

3. Add together 55 ‘ 5 oo 4 , 3*17, 4*^0^ and 75'i7f, and find the 
value *7365 of ;^3. 6r. 8rf. + *504 of ;gi 5 . I2r. 6^.4*2*10208} of £3. 

4. " Find by “Practice” the value of 2 tons 7 cwt. 3 qrs. 11 lbs. at 
£2t. izsi 6d. per cwt. 
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5. A man can walk 600 miles in 35 days, resting 9 hours each 
day ; how long will he take to walk 375 miles if he rests 10 hours 
each day, and walks i \ times as fast as before. 

6 . If the interest on money be one pie per rupee per month, 
what is the rate per cent, per annum ? 

A man holds j5} shares of a bank, and receives £i<). is. %d. per 
quarter. If the interest he receives be 5 per cent, per annum, find 
the value of a share. 

1889. 


1. Multiply *0069347 by 7439'6. 

2. Divide 2100*006983 by 243*5846 correct to 5 places of decimals. 

3. Find in any way the value of 1,347 cwt. 3 qrs. 21 lbs. at ;£3. 
17J. io\d. per cwt. 

4. Extract the square root of i + (’0634)* to 6 places of decimals. 

5. Find in English money the value of 100,000 at u. 
per rupee. 

1890. 

1. Simplify 2? of-^f^^ + 3^ + rAv> and find by Practice 


the value of 3,049 articles at Rs.y. 13a. Jp. each. 

3. Divide 27*03 by *0037, and reduce" *7§- *102—*27 to a vulgar 
fraction. 

3. Find the cost of putting a fence round a square field, whose 
area is 13*225 acres at Re.i. 12a. per yard. 

-*4 4. A piece of work can be done in 72 days by 17 men working 
together. If after 9 days of work, these are joined by 4 others, in 
how many days will the work be finished ? 

5. Find the price of 4^ per cent. Government Promissory 
Notes, when an investment of 59,422. 8a. produces a monthly 
income of ^5.213. 12a. 

1891. 


1 . 

' («) 


Simplify the following expressions :— 


i — Vi 


" 4 ) 


4- 


2- 


I — TJ 


2. Find the value of 2 4607 x *06—375 x •012+2*163-1-1*03. 

8. Find the value of 15 cwt. 3 qrs. qlbs.at Rs.2S- 12a. *jp, per cwt. 

4. .If a man walking at the rate of miles an hour, walks to a 
place in 4 hours 30 minutes, how long will it take a man walking at 
the rate of 3^ miles an hour, to walk there and back? 



586 


MATRICULATION ARITHMETIC. 


5. A man invests a certain sum in 4^ per cent. Government 
Paper at 104. The piice falling to 101, he &eils out and loses Rs 600 
by the transaction, exclusive of brokerage. Find the sum invested. 

'“"wB. A gives B lo yards’ start and C 15 yards’ start in a race of 
too yards ; how much should B give Cin 150 yards? 


189a. 


1 . 

8 . 

3. 

4. 
per 


Simplify 


3y ~ 1^ of Is ^ 4 ^ ~ 7 ff’P 3 B 
Ilf of of § $ of 12 


Find, to the nearest integer, the value of^~- ^^ 
Find the square roots of 097344, of *009604, and of *996004. 


Find the interest on 10 lakhs of rupees for 10 days at 
cent. 


5. ;^3,ooo, which I held in the 4 per cents., was sold for me 
when they were at 82I by a broker whose commission is ^ per cent.; 
and the proceeds were re-invested by him in the four and a half 
per cent, at qSf. What amount of the latter stock did he purchase ? 


1898. 

1. Simplify;— 

(I) + 

8. Divide i 84626 by 23*4. Express '4§^ and •6§4 as vulgar 
fractions reduced to their lowest terms, and their sum as a circulating 
decimal. 

8 . Find the cost of 73 cwt. 3 qrs. 14 lbs. at 13J. 6 d. per cwt. 

4. Distinguish between true discount and banker’s discount. 
Find the former in the case of a bill for 7^^.3486. 64. Bp. due 
16 months hence, the rate of interest being 5^ per cent, per annum. 

5> A man invests 163000, part in Govt. 4 per cent, stock at 
108 and the remainder in Municipal 5 per cent. Debenture stock 
at 109I. Find how much he must invest in each that he may have 
an equal income from the two sources. 

1894. 

1. In a compound metal containing tin and copper only, the 
proportion of tin to copper is 775 to 92*25. Find to the nearest pentty 
the value of 8 cwt. 3 qrs. of it. Tin costs ;^i4o ; copper £Bo per ton. 

8. A rectangular court is 50 yards long and 30 yards broad. It 
has paths joining the middle points of the opposite sides of 6 feet in 
breath and also paths of the same breadth running all round it. 
TiHi remainder is covered with grass. If the cost of ue pavement 
be IS,' Bd, per sq. ft. and the turf 3;. per sq. yd., find the cost of 
layi]^ out the court. 


‘ l + Il 5i-ii 
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3. Find the value of •2671875 of jCz ^tnd decimal of a 

penny. 

4. Find the square root of i—to four places of 
decimals. 

5. At a cricket match a contractor provided luncheon for 24 
and fixed the price Jo gain 12^ per cent, on his outlay. Three persons 
were absent. The remaining 21 paid the fixed price and the con¬ 
tractor lost 2 rupees. What was the charge 7 

6. Find the simple interest on i?j.i2345 for 134 days at 2| 
per cent. 

1895. 


1. Find the square root of i-t-J ( 0345)* correctly to 4 places. 

3. Find tfie sum of money which put out at simple interest at 
2| per cent, will in 134 days exactly produce i?j.i24.ioa. 

(i >631 — 365 days.) • 

3. If one pound sterling be worth 25 francs and 60 centimes ; 
and also worth 6 thalers and 20 silver groscben ; how many francs 
and centimes is one thaler worths (A'.Z?-->6ne thaler30silver 
groschen. One franca 100 centimes.) 


4. 


Simplify 


— I 



9X5 

14X3 


Hi 

■ 

15 


5. 1 invest 12805 in the 4 per cents, at and when they 
have risen to io2§, I sell out and invest in the 4| per cents, at 
io5§ ; what is the change in my*income ? (Brokerage J per cent, 
on all transactions.) 


Or convert into a decimal fraction, pointing out accurately 
the recurring portion (if any). 


1896. 


' 1. What greatest number and what least number can be sub> 
iracted from 23759143 that the remainders may be divisible by 
24> 35» 9h 130 and 150 ? 

8. (J) Simplify + of . 

(2) Divide *0023465 by *03125. 

3. E.xtract the square root of 5^ correct to 4 places of decimals, 

4. Find the simple interest on /7jr.4235. 12a. g§p. for 3 years 
and 7 months at 3I per cent, per annum. 

/ 5. If by selling a horse for1100, I lose 18 percent.: how 
much per cent, should I have gained or lost, had it been sold for 
J!fs. 1320? 
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6 . A man invested the same sum in two different stocl^, 3| 
per cent. Government Securities at 103^ and 4 per cent. Municipal 
Debentures at 105 ; his income from one was more than from 
the other : what sum was invested in each stock ? 


1897. 

1. Reduce ^ X I 5H + 3 7 »«■ 

to the decimal of 2\ tons. 

(a) Find the vulgar fraction equivalent to the recurring decimal 
*133, without assuming any rule. 

2. What do you understand by an aliquot part of a quantity I 
Is an area equal to 15I sq. yards an aliquot part of an acre ? 

Find by Practice the income-tax on .^j.1250. 10a. 8/, at the rate 
of 5 pies per rupee. 

3. What is meant by the ratio of one quantity to another ? 

What is a proportion ? 

320 people dine together 4 days a week, but on the remaining 
3 days some are absent; the consumption of food is thus reduced 
for the whole week, in the ratio of 109 to 112. Find the number of 
absentees. 

4. In what time will /?jr.3546 amount to ^r.7683 at 34 per cent, 
simple interest? 

6. A person has stock in the 3I per cent. Government Securities 
which yields a year. He sells out half of the stock at 109J, 

and invests the proceeds in Howrak Mills shares at 153. What 
dividend ought the latter to pay that he may thereby increase his 
annual income by /?r.33o ? 

6. Extract the square root of 3*14159 to 4 decimal places. 

1898. 


1. What is that least number, which, being divided by 48, 64, 
72, 80,120 and 140, leaves the remainders 38, 54, 62, 70,110, and 
130 respectively ? 


2 . 


(n) Simplify:— 
2 | 


V* 


offa+iv- 






{6) What decimal of 2/. 13^. is ’0625 of 2*4 of i/. 6 s. Bd. ? 

3. Extract the square root of 54756 ; also of (4*02)* to 4 places 
of decimals. 


4. What sum will amount to Rs.^oo in 3I years at 61 per cent, 
per annupa simple interest ? 
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5. A grocer buys 480 mds. of sugar for i?r.6i35 payable at the 

end of 3 months, and on the same day sells them at iia. per 

maund ready money; what per cent, does he gain or lose by the 
transaction, reckoning interest at 9 per cent, per annum ? 

6. One*third of a certain capital is invested in the 3| per cent 
Government Securities at 105, one-fourth in the. 3 per cent Govern¬ 
ment Securities at 97I and the remainder in the 4} per cent 
Calcutta Municipal Debentures at ii2|. If the total annual income 
is jRs.B^Ot what is the capital ? 

1899. 


1. Find the greatest number which will divide 1028, 1629 and 
2130, leaving the remainders 3, 4 and 5 respectively. 

2. (a) Simplify 


4±l of 


of 

9f. lod. ’ ^ ® 


3 tons 3 cw t 

4 tons 3 cwt. 


id) Prove that '234=«|f§, without assuming the rule of convert¬ 
ing a recurring decimal into a vulgar fraction. 


3. Find, by Practice, or otherwise, the value of 7 tons 2 cwt* 
2 qrs. at Rs.^. la. per maund, assuming that i ton is equal to 
271 niaunds. 


4. Extract the square root of *051076. 

5. A grocer mixed 20 maunds of one kind of rice at Rs.4 a 
-maund, with a certain quantity of a second kind of rice at Rs. 3. Sa, 
a maund, and selling the mixed rice at ^.r.3. 12a. a maund, gained 
y?j.ioon the whole. ' Find how many maunds of the second kind 
of rice he mixed, and the gain per oent. on his outlay. 

6. Find the discount on /P/.1218 due six months hence at 
3 per cent, per annum, simple interest. 


1900. 

1. What do you understand by the Greatest Common Measure 
and the Least Common Multiple of two or more whole numbers ? 

Nine bells begin to strike simultaneously, and strike at intervals 
of I, 2, 3, 4, 5, 6, 7, 8, 9 seconds respectively. After what interval of 
time will they next strike simultaneously ? 

01 cimniifJ ’Mriiifiix ?AoL4i±l-2Li3i_ .. ^.,i 

2. (a) Simplify |of5}+3| 5 i- 4 i of« 

(^) Reduce *0416 to its equivalent vulgar fraction in its lowest 
terms, and. explain the reason for the process you employ. 

3 . Find the value of (I *25)8-I-2*25 X ( 1 * 25 )®-f-375 x( 75)*+(7S)*» 
^without reducing the decimals to vulgar tractions. 
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The lengthy the breadth, and the height of a room are 25 ft. 
7 In., 20 ft. 5 in. and 14 ft. respectively. Its walls are papered at 

3.r. 6(i. a sq. yd., and its ceiling painted at is. 2d. a sq. ft. Find the 
total cost. 

5 . The subscriptions to a certain memorial fund amounted to 
Rs.gyS. 9a., and each person subscribed as many annas as there 
were subscribers altogether. Find the number of subscribers. 

6 . Explain clearly what you mean by saying that the 3^ per 
cent Government Securities are at 101. 

A person invests 19,700 in the 3^ per cent. Government 
Securities at 98I, and when they rise to 1014, he sells out and invests 
the proceeds in the 44 per cent. Calcutta Municipal Debentures at 
114^. Find the change in his income. 

1901 . 

1 . [a) Simplify ~ of - *583 x -142857, expressing 

323 221 32II 

your answer as a decimal. 

ifi) Reduce * 5 -^- 4 ^- to the decimal of /?^.ioo {£\=sRs.\$.) 

2 . (a) What is meant by an aliquot part of a number ? 

Is 2f yds. an aliquot part of a mile ? 

^ {b) Find by Practice, or otherwise, the value of 25 tons 15 cwt. 
3 qrs. I74it)5. at £2. 13^. /^d. per ton. 

3 . If the four-penny loaf weighs 3 Ihs. 9 o/. when wheat is at 
gs. 4d. per bushel, what ought the six-penny loaf to weigh when 
wheat is at iix. id, per bushel ?< 

4 . (a) Define Tnteresi. What do you understand by the ex¬ 
pression Rate per cefti. per annum ? 

fb) At what rate per cent, per annum simple interest will £200 
amount to £236. 13^. 4d. in 4, years 7 months ? 

5. Extract the square root of 7468 4164. 

6. A man invests one-third of his capital in the per cent. 
Government Securities at 964, and the remaining two thirds In the 
4| per cent. Calcutta Municipal Debentures at 1054. If the dif¬ 
ference of the two annual income be Rs.i<^7^ find his capital. 

1902 . 

1 . (a) How can you ascertain whether a given vulgar fraction 
can be reduced to a terminating or a recurring decimal, without 
actually converting it into a decimal ? What kind of decimal will 
the fraction i 4 ^ 4 xi Produce f 
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(^) Simplify : 
2 


I - 


3 + 


~*roSi of ?.!»*• 

4 _ 10 cwt. 2 qrs. ii lbs. 

•6 ■ 


7+1 


and reduce the result to the decimal of I'l. 


3 . The area of a rectangular field whose breadth is 500 yds. Is 
100 acres. Find 1 :he cost of cultivating it at 2a. 8/. per 100 sq. 
yds. and also the cost of fencing it round at 8a. per yard. 

3 . If 12 men and 15 boys can do a piece of work in 30 days, 
working 7J hours a day, how many boys must assist 21 men to do a 
piece of work twice as great in 25 days, working 9 hours a day ? 
(3 men are equivalent to $ boys.) 

4 . Extract the square roots of and 76*195441. 

5 . (a) Define Discount 

fb) P'ind the discount on j^7oo due 3 years 4 months hence at 
5 pet cent, per annum simple interest. 

6. Which is the better investment, the 3I per cent. Government 
Securities at 95f or the 4 per cent. Calcutta; Municipal Debentures 
at lor^ ? What will be the difference in the annual income by in¬ 
vesting Rs.22127 in each of them ? 


1903 . 


1. («) Simplify _i 2 _ . 

' ' ^ ^ -67 X *67 -h *067+*01 I 

& 1 + - 1 




■ {b) What decimal of a mile is a yard ? 


2 . {a) What is meant by the aliquot part of a number ? Is an 
acre an aliquot part of a square mile ? 

(if) Find by Practice, or otherwise, the price of 25 tons 12 cwt. 
3 qrs. 17I ft>s. at 131. 4</. per ton. 

Three taps B and C can fill a cistern in 5, 6 and 7^ 
minutes respectively. They are all turned on at once ; but after 
one minute, A is turned off- How much longer will B and C take 
to fill the cistern ? 


4 . {d) Define the square root of a number. 

(b) Extract the square root of ; and of V to four places 
of decimals. 

6. A man buys wine at 5/. a gallon ; he mixes it with water, 
and by selling the mixture at 4^. a gallon gains 12| per cent, on his 
outlay. How much water did each gallon of the mixture contain ? 
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6. {a) Define Present ^orth, 

id) A tradesman marks his goods with two prices, one for ready- 
money and the other for 3 months' credit, allowing interest at 4} per 
cent, per annum. If the credit price be marked at Rs.$o. ga. what 
ought to be the cash price ? 

\ 

190 &. 


1 . Define the G. c. M. and the L. c. m. of two or more numbers. 

- (a) Find the greatest number of six digits which is exactly divi¬ 
sible by 27, 45, 60, 72 and 96. 


2 . Write down the local value of each of the figures in the 
number 010203. 


(a) Simplify 


_ .0208S+ 

{•ooi-f •oo2-4-‘oo3)* £2$, lot. 


of i. 


3 . A can do a piece of work in 25 days, B in 20 days, and C in 
24 days. The three work together for 2 days, and then A and B 
leave ; but C continues, and after 8f days is rejoined by A^ who 
brings D along with him, and these three finish the remainder of 
the work in 3 days. In what time would D alone have done the 
whole work t 

4 . The area of a square cricket field is 9 ac. 3 ro. 8‘i6 po. ; 
find the length of a side. 

5. Define Discount. 

(a) The difference between the interest and the discount on a 
certain sum for 3 years 4 months at 5 per cent, per annum is ;^i6. 
I3.f. 4^. Find the sum. 

6 . A person invests a certain sum in the 3 | per cent. Govern¬ 
ment Securities when they are at 97f ; had he waited till they had 
fallen to 971^. he would have had Rs.400 more of Government 
Securities. How much money did he Invest, ^ per cent., being 
charged as brokerage in both cases ? 


1905 . 

1 . When is one number said to be *a measure of another ? 
What is!a Prime Number ? 

^ A man bought two heaps of mangoes, one for Rs.lo. 5a. and 
the other for i?;.i8. on. gp. If the price of each mango be the same, 
and not less than two and not more than three annas, find the total 
.number of mangoes he bought. 

2 . (t) What Is the meaning of f and of | of f ? 
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X (2) Simplify ;— 

3 . Extract the square root of 19*951 and of f correct to three 
places of decimals. 

4 . Find the cost of paving a pathway 6 ft. wide* round and 
immediately outside a flower garden, 21 yds. long and 10 yds. broad, 
at pies per sq. yd. 

5. Find the price of 35 mds. 13I srs. of^rice at Ss,s* 2<r. per 
maund. 

If it is sold at the rate of 3\a. per maund, what is the 
profit per cent. ? 

6. 1 pay i?j.459oo to a Bank for a Bill of Exchange payable 
in London. .The rate of exchange is i^. 4<f. for the rupee and the 
Bank charges me 2 per cent, on the amount payable in England. 
How much will my agent in London receive ? 


1903 . 

1 . (i) When is one number said to be a mulHple of another? 
How can you ascertain by inspection whether a given number is a 
multiple of 3 ? 

(2) What is the greatest number consisting of five dip^its which 
can be added 10.8321 so*that the sum may be exactly divisible by 
IS, 20, 24, 27, 32 and 36 ? ^ 

2 . (i) What is the meaning of } of | ? Give an illustration. 

(2) Simplify :— 

of 

t2\ J’59X15‘9-*4IX4-i 
15 * 9 - 4-1 

3 . The cost of matting a room 16 ft. broad and 12ft. high 
at 3a. per sq. yd. is Rs.t. ga. What will be the cost of papering 
its wallet the same rate, allowing for six doors, each 6 ft by 3 ft. ? 

4. Extract the square root of ‘027 and of f correct to four places 
of decimals. 

5. A book sent from England costs me (including 20. 
postage) Rs, 12, la. But my bookseller allows me adt^nnt of 24, m 
the shilling on die published price. What is the published price in 
English money, the rate of exchange being is, 4n. for the rupee? 

38 
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I 

6. Define Present Worth, 

A man bought a horse for:3o guineas and sold him immediately 
for is, payable at the end of 6 months. If interest be reckoned 
at 6 per cent, per annum, find his gain per cent, upon the transaction. 

1907 . 


1 . What do you understand by the G. c. M. and the L. c. M. of 
two or more integers ? What is a prime number ‘t Find the least 
number which is exactly divisiblejby i2, 34, 56 and 78. 

2 . Simplify 

t \ •2X*2X*2 + '02y02X 02 . 

^ ' -fix’fix-fi+’ofix’ofix 06 * 2*3+' 

/ \ ^s.2. 5a. 6 p . I hr. 16m. 45 sec. 

' * Ps.3. J 2 a. 2 hr. yro. 55 sec. * 

3 . Find the price of 8 rods. 16 srs. 2 chks. of rice at Ps.5, ga, 
per maund. 

4. How many paving stones, each of them i ft. long and 9 in. 
wide, will be required for paving a street 30 ft. wide, surrotinding the 
outside of a square grass plot, the area of the grass plot being 10 
acres ? 

■ 5. If 8 men or 15 women can earn Ps.120 in 30 days, how much 
can 21 men and 24 women earn in 45 days ? 

6. The debts of a bankrupt amount to ;^2i34. loj. 6<f. and his 
assets consist of property worth ;^9i6. 5V. and an undiscounied 
Bill of ;^5i3 due 4 months hence,,simple interest at 4 per cent. How 
much in the pound can he pay to his creditors ? 


1908 . 


1 . (i) When can a vulgar fraction be converted into a termina¬ 
ting decimal ? What kind oi decimal will the fraction produce ? 
(2) Simplify :— 

2 | 4 -f of 2|-i^ 20*1 of I md. 30I srs. 


ofRs.2. 8^. 


3*6+*I5 X •4-!-‘24-2*i 17*5625 of 2 rods. 2oi srs. 

8. Find by Practice, or otherwise, the value of 5 acres 3 roods 
7 poles 5| sq. yds. of land at £161, 6s. Bd. per acre. • 

Or 


11 . A reservoir is 25 ft. 5 in. long and 12 ft. 10 in. wide ; how^ 
many gallons of water must be drawn off t6 make the surface sink 
one foot ? (A cubic foot of water weighs 1000 ounces, and one gal- 
lon** lofos. avoirdupois.) 

1 $, (i) The hands of a clock coincide after every 66 minutes of 
cort|tit;,tlme. How much is the clock fast or slow in 24 hours ? 
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(2) race-course is 440 yards long. A and B run a race 
and A wins by 5 yards : B and C run over the same course and B 
wins by 4 yards : C and D run over it and D wins by 16 yards. 

A and D run*over it, which would win, and by how much ? 

4 . (i) What number multiplied by itself will produce 4||f ? 

(2) Extract the square root of f correct to four places of 
decimals. 

• Or 

IV. The discount on a certain sum due 2 years hence is i?<r.638. 
8a., and the interest on the same sum for the same time is 
5a. ; find the sum and the rate per cent, per annum. 

5 . A trader allows a discount of 5 per cent, to his customers. 
What price should he mark on an article, the cost price of which Is 
Bs.yji. 8a.f so as to make a clear profit of 33j| per cent, on his 
outlay ? 

6. A person invests i?j.44ioo in the 3^ per cent. Government 
Securities at 98, and when they rise to 98^, he sells out and invests 
the proceeds in the 5 per cent. Calcutta Municipal Debentures at 
iio]|. Find the alteration in his income. 

1909 . 

1 . Multiply 62031 by 46189, and divide the product by 7429. 

2 . Simplify :— 

(2) 2*1428571-*- 07692307 X 2*3. 

8. Find by Practice, the price of 28 bags of sugar, each weigh¬ 
ing 3 cwt. 2 qrs. 8 lbs., at Bs.g. 6a. 4|^. per cwt. 

Or 

Extract the square root of 137769*395929. 

4 . The area of a square garden is 10 acres. On the Inside of 
the garden and along four sides of it there Is a gravel path 5 feet 
wide. Find the cost of constructing the path at i anna 6 pies per 
square foot. 

Or 

On what capital will the interest for 219 days at 4 per cent, per 
annum amount to ;£i4. 2s. 6cf. ? 

5 . Among a certain number of children 91509 mangoes and also 
83721 oranges may be equally divided. How many are the children ^ 
Give all possible answers. 
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Or 

What profit per cent, is made by selling an article at a certain 
price, if by selling at two-thirds of that price there would be a loss 
of 20 per cent. 


(Supplemeniary Examination,) 

1909 . 


1 . Multiply 18054 by 43565 and divide 722646078 by 56294. 

2 . Simplify ;— 

. us . 4i. 

3 . Find by Practice the cost of 1000 mds. of sugar at JRs.S. i$a. 
4^. per maund. 

Or 


Ill. Find the price of tiles, each 18 inches by 15 inches, that 
will be required to pave a square court, whose side is 30 yards, at 
Rs, 2S per hundred. 

4. If 9 men do | of a piece of work in 14 days working 10 hours 
a day, how many extra men must be employed to finish the work in 
5 days more, if all of,them are now to work only 8 hours a day ? 

Or 


IV. In what time will the simple*interest on ;£285 be ;£84. 
151. 9^. at 34 percent, per annum ? 

5 . Extract the square root of 184389241. 

Or 

V. Find the present worth of i?r.3i5 due 10 months hence at 
6 per cent, per annum. 


MATRICULATION EXAMINATION. 


1910 . 


Compulsory Paper, 


1 . 

670549* 


Multiply 407566 by 800209 ; and divide 507253438305 by 

Or 


\ 1 . Find the G. c. M. of 253512 and 568512 ; and the L. c. M. of 
432, 720,1152 
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2 . Reduce to its simplest form 



II. A contractor engaged to finish six miles of railway in 200 
days, but after employing 140 men for 60 days he found that only 
one and a half miles were completed. How many additional men 
must be engaged that the work may be finished within the given 
time ? 

3. (i) Find by Practice, or otherwise, the value of 458 things 
at Rs.S. each. 

(2) In what time will a sum of money double itself at 6 per 
cent, simple interest per annujn ? 

Or 

III. The weight of a cubic inch of water is 253*17 grains and 
that of a cubic Inch of air is ‘31 grains. Find to three places of 
decimals how many cubic inches of water weigh as much as one 
ti'jbic foot of air. 

Additional Paper* 

1 . Extract the square root of 62565867344S9. 

wOr 

I. A cistern contains 243I cubic feet of water. Find the length 
of the side of a second cistern 4 ft. 4 in. deep, with a square base, 
which contains 4 times as much water as the first. 

8. (i) Calculate, correct to three places of decimals, the value of 

I+~^—-1- - —+&C. to infinity. 

1.2 1.2.3 1.2.3.4 

(2) A metre is defined to be the ten-naillionth part of a 
quarter of the circumference of the earth, and is equal to 39*37079 
inches. Find the circumference of the earth in miles. 

1911 . 

Compulsory Paper. 

^ 1 . Multiply 87904563 by 7059089; and divide the product 
by 998875- 

Or, 

A square grass-plot whose side is 'aoo yds., is bordered on the 
outside by a pam 10 ft. wide. Find the cost of gravelling ^e padi 
at Rsa* So. per 100 square ft. 
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3 . (i) Simplify :— 

|JpL+ i42857 of 10^. 

^ (2) What decimal of a rupee is a pie ? 

Or, 

What decimal of an hour is a second ? 

" 3 . (i) Find the value of 5 mds. 25 sr. 10 ch. of milk at 
loa. Zp, per md. 

(2) What sum of money must be put out at 3f p. c. per annum, 
simple interest, in order to amount to j£248. i8j. in 2 \ years ? 

Or, 

A contractor undertakes to execute a certain work in a given 
time ; he employs 55 men, who work 9 hrs. daily ; when f of the 
time has expired, he finds that only | of the work is done ; how 
many men must he now employ xi hrs. a day to fulfil his contract ? 

Additional Paper. 

1 . Find the square root of 220191808516, 

Or, 

2919*46783041. 

Or, 

A general wishing to arrange his men, who were 335250 in 
number. Into a solid square, found that there were 9 men over. How 
many men were there in the front ? 

3 . (i) Find a decimal that is within — - —of^^. 

100000 113 

Or, 

Find the value (correct to 5 places of decimals) of 

. 

(2) Assuming a metre to be 39I inches, find the nearest whole 
number of litres in one cubic foot. 


1913 . 

Compulsory Paper. 

1 . Multiply 814703 by 703692 \ and divide 246741768 by 75318. 

Or, 

IU4ace to its lowest terms 7 —^ . 

514199 
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2 . (i) Reduce to the simplest vulgar fraction. 
2-4^-2 io 4 
* ’S+‘J27 ^ 19 ' 

■% (2) Find the value of icr,. , q"Vo‘*l^ ' 


(1) At what rate per cent simple interest will /I440. 6s, 6d. 
amount to ;£5ii. I7<r. 9^. in 5 years ? 

(2) Find the price of i2 maunds 8 seers 4 chattaks of ghee at 
^j.36. 4a. per maund. 

3 . If the wages of 45 women amount to ;^2o7 in 48 days, how 
many men must work 16 days to receive £76. 13J. 4//., the daily 
wages of a pian being double those of a woman ? 

Or, 

A rectangular courtyard 100 ft long by 80 ft wide has within 
it a gravel path 8 ft. wide running round it. Find the area of the 
path, and the cost of gravelling it at 5a. 3/>..per sq. yd. 


Additional Paper, ^ 

1 . Find the square root of 137769*395929. 

• Or, 

A rectangular court, three times as long as it is broad, Is paved 
with 2028 stones, each 1^ ft. sqtlhre. Find the length of the court. 

2 . If a metfe be 3*2809 ft and the length of a line drawn on 
the earth from the £)orth Pole to the Equator be 10,000,000 metres, 
find the circumference of the earth to the nearest mile. 


Or, 

Find, correct to five places of decimals, the value of 


l+i* 




I 

2 * 


f 


loia 

Compulsory Paper, 

>1. (i) Multiply 426042 by 90578. 

Sr, 

Divide 5208465 by 754. 

^ (a) Find the o. c. M. of 253512 568512* 
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Or, 

Find the L. C. M. of 105. 135, and 210. 

, 2. (i) Simplify HI-|+|-*l-rV 

*o6? 

(2} Express in decimals the sum of ‘438 x ‘xj and 

Or^ 

^ (i) Find what decimal of a maund is a chattack. 

- (2) Find the price of 432 pieces of cloth at Rs.$. ya, 

8. (i) If i?r.75o amount tof?j.873. 12a. in 5 years and 6 months^ 
find the simple interest per cent, per annum. 

(2) A can run 8 yds. in the same time that B can run 9. They 
start together ; when B has run 252 yds., how far behind is ^ ? 


AddHional Paper. 
1 . Find the square root of 29'i92409. 


Find the cost of fehcing a square field of 10 acres at 6a:. 8/. 
per yd. 

^8. A room is 20 metres in length and 10 metres in breadth. Find 
the number of square yards In the area of the fioor, taking a metre 
as equal to 39*37 inches. 

Or, 

Define a prime number, and state all the prime numbers between 
70 and 90. 


1914 . 


Compulsory Paper* 


1 . Multiply 77711 $ by 358, and express the result as 
number and a proper fraction. 

2 . Find the G. c. m. of 7163 and 13091 


Or, . 

Find the L. C. m. of 48, 72, 80, 108, and I20. 


8. Simplify 


3f+TV+9U . i6| 

iir^f-Sii I6I-2U’ 


a whole 


pind the price of 273 maunds, 33 seers, 7 chattacks of gh^fe at 
&i. jper mauqd. 
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4 . Add together 0*022 of £st 0*946 of a shilling, and 3*48 pence, 
and subtract the sum from 0*26 of a guinea. Express the answer in, 
pence and the decimal of a penny. 

Or, 

Find what sum will amount to Rs.72S- oa. lop. in 6 years and 
3 months at 4^ per cent, per annum, simple interest. 

• Additional Paper, 

1 . Extract the square root of 7 correct to 3 places of decimals. 

Or, 

Show that 103 is a prime number. 

2 . Given one centimetre»0*3937 inches, find in square metres 
the area of a floor whose length is 21 feet and breadth lof^t 8 inches- 

1915 . 

Compulsory Paper, 

1. (i) Multiply 790463 by 95076. 

Or, 

Divide 277286112 by 35064. 

(2) Find the G. c. M. of 253512 and 568512. 

• Or, 


Find the L. C. M. of 125, !6c^ and 280. 

2 . (i) Simplify 2— — — ^ . 

3 +—V 

■ *”i+l 

(2) Multiply 17*55 4 ‘oo 4 » and divide the product by 0*819. 

(The results are to be expressed in decimals). 


• Or, 

1*5 

\ (i) Express as a recurring decimal 0*4+-:—. 

013 , 

(2) Find the price of 729 slabs of marble at Rs,7, iioj. 3 pks ' 
each. 


><; 3 . (i) At what rate per cent, per annum (simple interest) will« 
a sum of money double itself in 10 years ? ^ 

(2) Find the cost of papering the walls of a room it ft. 6 m. 
long, 7 A. 6 in. wide, and 12 ft. high, with half>anna poitli^ stamps 
measuring H i“ch by | inch. 



602 


MATRICULATION ARITHMETIC. 


Addiiional Paper. 

1 . Find the square root of 170*485249. 

2 . The palace of the King of Babylon contained a thousand 
rectangular courtyards, each 60 metres long and 54 metres broad. 
The courtyards were all paved with marble slabs, 18 inches long by 
18 inches broad. Required the total number of slabs. (Metre* 
39*37 inches). 

Multiply 0 48785 by 0*85963 by a contracted method so as to 
obtain the result correct to five places of decimals. 

1916. 


Compulsory Paper. 

1 . (i) Multiply 560789 by 987065. 

Ory 

\ Divide 823479885 by 9897? 

(2) Find the G.C.M. of 36176 and 85085. 


Or, 

Find the least whole number which is exactly divisible by i, 2, 
3i 4i 5» 7» Rod 9* 


a (I) Simplify . 

2f I of f 204 

'■ (2) What decimal of a sovereign is a penny ? 

Or, 


(1) Express a terminatidg decimal fraction. 

(2) Find the cost of 153 articles at ;^i. 2s. 8d, each. 

3. (i) If I have to pay 2 pies as interest on one rupee for one 
month, what is the rate per cent, per annum ? 

^ (2) If 24 men can do a piece of work in 15 days, working 
61 hours a day, how many men will be required to do another piece, 
of work twice as great in 17 days, working 6 hours a day ? 


Additional Paper. 

1 . Find the square root of 0*0041409225. 

^ 2 . Express the value of 

0*04375 kilogram+0*3775 gram+0*72 miliigram as the decimal 
a pound Avoirdupois. 

[1 gram 15'452 grains, and one pound Avolrdupois«70oo 
gmhis.} 
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Or, 

Divide 2*4494897 by 1*4142135 by & contracted Method, corrtct 
to three decimal* places. 

1917 . 


Compulsory Papet. 

1 . (a) Multiply 783256 by 347816. 

Or, 

The quotient after division of a certain number by 372 is 273 
and the remainder is 237. Find the number. 

{b) Find the G.C.M. of 31752 and 41580. 


/ . 

V The circumferences of the fore-wheel and hind wheel of a 
carriage are 9 ft. ii in. and 12 ft. 9 in. respectively. Find the least 
distance over which the carria^ must travel in order that both the 
wheels may make a complete number of revolutions. 


3 . (a) Simplify 




Or, 

Find the value of 

i of gs, io</.-i of 6 j.* 9^.+^ of £i. os. yd. 
(Express the answer in shillings and pence.) 

„) Simplify . 

^ ^ ^ *005 X *07 

Reduce to recurring decimals. 


3 . {a) Find the cost of 21 tons 5 cwt. 3 qrs. of coal at Rs.% 
'per ton. 

Or, 

Find the simple interest on Rs.Zg2 for 8 months at 6| per cent, 
per annum. 

{fi) By selling goods at Rs.2^0 a merchant gains 25 per cent. 
How much would he gain per cent, by selling them at /?j.2i6 ? 


Or, 


In an examination 52 per cent, of the candidates fail in English 
and 42 per cent, fail in Mathematics. If 17 per cent, fail boot Jn 
1£nglish and Mathematics, find the perceniage of those who jia^ In 
‘both subjects. 



6o4 


MATRICULATION ARITHMETIC. 


Additional Paper. 

1 . Find the square root of 5759292 

Or, 

Find to within one millimetre the length of the side of a square 
whose area is two square metres. 

2 . Calculate, to four places of decimals, the value of 

1-1-14..l-j._ ^ - 4.-!_ L . , 

■ 2x4 2x4x6 2X4 x6x8 

Or, 

Divide *12345678 by *09876543 correct to four places of 
decimals. 


vm. 

Compulsory Paper. 

1 . (a) Either, 

Multiply 390626 by 331779. 

Or, 

Find the G.C.M. of 78657 and 90275. 

"^{b) A reservoir contains 218,703 gallons of water. How many 
cisterns, each holding 37 gallons, can be filled out of it, and how 
many gallons will be left in it when they are all full ? 

(a) Simplify- 

(^) Simplify (1*4-0*362) ■+•(0*31+0*123—0*0005). 

(Express the result in decimals.) 

8. (a) Either, 

What will be the cost of paper 20 in. wide, at sld. a yard, for 
the walls of a room 21 ft. long, 15 ft. wide, and 10 ft. high ? 

Find the cost of 5 cwt. 2 qrs. i4ib. of butter at £2. 51. 6 d. per 

Owt. 

(b) Either, 

What sum of money will amount to ^j.1532. 4as. in three years 
at 4| per cent, simple interest ? 

Or, 

< 'H A garrison of 426 have food enough to last them 35 days. After 
< 42^* reinforced by 210 men, bringing no food with them. 

How tiiiifh longer will Oie food last ? 
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AdMHonal Pap^, * 

1 . (i) Find the square root of 1000014129. 

(2) Find the dimensions of a tank which is 2*56 metres deep 
and which holds 3000 litres, the length of the tank being three 
times the width. 

2 . Either, 

Find the value of 

■ . 

correct to four places of decimals. 

Or, 

Find the value of 

o’34S67 X o734$6 
067345 ’ 

correct to four places of decimals. 

1919 . 


Compulsory Paper, 

1 . Either, 

(1) Multiply 9080076 by 6700809. 

(2) Find the G.C.M. of 96577 and 448477.* 

Or, 


(1) 

( 2 ) 

2 . 


Divide 4599559845 by 90705 . 

Find the l.c.m. of 289, 323 and 361. 

(i) Simplify of Re.i^ loa. 8/.—0*125 of of Rsa"^, 


(2) What decimal of an hour is a second ? 

3 . (i) Find the price of 17 cwt. 3 qrs. 141b. of sugar at £,1. 
9f. per cwt. 

(2) In how many years will i?r. 5 ooo amount to /?r. 6 ioo at 5I 
per cent, per annum simple interest ? 

Additional Paper, 


Either, 

1 . Multiply 5947*183 by o 093187 by a contracted method 
so as to retain four places of decimals only. 


Or, 

Find the value of the following series correct to three places of 
decimals. 

— i: —h- 1 -+. 

I 1x5x9 1x5x9x13 1x5x9x13x17 


Either, 

2 . Find the square root of 0‘o8cH2896b 
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Or, 

Find the cost of constructing a path 4 ft. wide round a rectan* 
gular courtyard 10 yds. long and 7 yds. broad if each square foot 
costs 2a. 

1920 . 

Compulsory Paper. 

Either, 

1 . '(I) Multiply 80070430 by 34070080. ' 

^!^(2) Find the G. c. m. of 47821 and 68191. 

Or, 

(1) The dividend being 545322774 and the quotient 89706, hnd 
the divisor. 

(2) Find the least number which is exactly divisible by the first 
nine integers. 

a. (I) Simplify of i. 

(2) Express o*x6 of 2 cwt. 2"qrs.+o‘i^ of 2*6 cwt. as the 
fraction of one ton. Convert the fraction into a recurring decimal. 

3. (i) Find the rent of 19 acres 3 roods 20 square poles of 
land at 5/. per acre. 

(2) What sum will amount to ^j.6375 in 5 years at 5| per cent, 
per annum simple interest ? 


Additional Paper. 


1 . Either, by a contracted mpthod find the value of :— 
0*53209853x0*3429448 correct to seven places of decimals, 

; - - 

Find correct to fbur places of decimals the value of — 

n/7+^5' 

Either, 


2 . A clock in the kitchen ioses at the rate of 6*5 seconds 
an hour when the fire is alight, and gains at the rate of 3*9 seconds 
an hour when the fire is not burning; but in the whole day it 
neither gains nor loses. How long in the twenty four hours is the 
fire burning ? ' 

Or, 


40 per cent, of the gross receipts of a tramway company is 
taken up in meeting the working expenses, 40 per cent, of the 
reminder goes to the reserve fund, and the balance is paid awa^ 
as dividends to share-holders at the rate of 3I per cent, qn their 
shares^ the total value of which is 864000 ; find the amount of 
the gross receipts. 
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1021 . 

Compulsory Paper^ 

• Either 

1 . (i) The divisor being 102003 and the quotient 45067, find 
the dividend. 

(2) Find the G. C. m. of 65569 and 94829. 

• Or, 

\(i) Divide 6579820764 by 98076. 

(2) Four bells begin tolling at the same time, and they toll at 
intervals of 12, 18, 24 and 30 seconds respectively. After what 
interval of time will they next toll at the same time ? 

^2. (,) Simplify of,V 

Expressing the answer (i) as a fraction, and (ii) as a recurring 
decimal. 

(2) A post has half of its fength in mud, one third of its length 
in Vater and ten feet above water Find the whole length of the 
post. 

3 . (1) Find the price of 25 maunds 15 seers 5 chattaks of rice 
at Ps 12. Sas. per maund. 

(2) At what rate per cent, per annum simple interest will 
/?j.6ooo amount to Rs.ytso in 5 years ? 

Additional Paper, 

Either, 

1. Find the diagonal of a rectangle whose sides are 2*56 cm., 
and 4*73 cm. 

Or, 

The third class railway fare in France is 5 centimes per kiloU 
metre and in England id, per mile. Given that i yard»o*9i44 
metre and £1*25*17 francs, find (in English nxoney) the difference 
of the fares for a journey of 100 miles in the two countries, correct 
within a farthing. 

Either, 

2 . Find the product of 2*73065 and 0*0054738, preferably by 
a contracted method, correct to four places of decimals. 

Or, 

Divide £185 between A, B and C so that A may have 0*6x5 of 
the whole and B 0*615 of what is left, and C the remainder (to the 
nearest pound). 
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MADRAS MATRICULATION PAPERS. 

1886 . 

1 . Explain how the value of a fraction is not altered when its 
numerator and denominator are multiplied by the same number. 

2. If the rupee is worth ir. express i?j'.6<5>4 as a fraction 
of j£t; and find the least number of rupees equal in value to an in* 
tegral number of pounds. 

3 . State the rule for converting recurring decimals into vulgar 
fractions ; and find the value of 0*03 of 275 of ;£^3*2*6+0*^85714 of 

1*3 of jC 7 - 5 ‘Io— o' 592 § of ;^2*i6-3. 

^4. 4 . Find by any method the value of 5 cwt. 2 qrs. 2X lbs. of goods 
at per cwt. 

» 

5 . The carriage of 174 cwt. for 52 iniles on a certain railway is 
4d.; find what will be the cost of carrying 4! cwt. for 300 miles on 
a^railway on which the rate per mile is 9 per cent, lower. 

0 . A landlord pays i per cent, for collecting his rents and a tax 
of 7 pies in the rupee on what he receives after paying the collector. 
He has a clear rental of i?r. 1,831 *8*0. Find his gross rental. 

7 . A grocer mixes four kinds of tea which cost him 5^., 4^., 
3r., 2s. per lb. respectively, in the proportions of 2, 3,4,7 respectivdy. 
Find at what rate he must sell the mixture so as to gain 25 per cent, 
on the whole. 

8. Define the terms intertst^ discount^ and find in what time 
j£ 533*6-8 will amount to ;^672 at 6| per cent, per annum. Simple 
Interest. 

9 . A person invests ;^48oo in 4 per cent, stock at 96, and after 
a year sells out at 924 and invests the proceeds together with the 
interest for the year in stock at 96|. How much stock does he then 
purchase ? 

' 10 . Find to four places of decimals the square root of ; 
and calculate the cost of surrounding with a fence a square field of 
224 acres at 3^ per yard. 

11 . The population of a country increases at the rate of 7 per 
cent, every 10 years. What was the population 20 years ago of a 
country whose present population is 4,007,150? 
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1886 . 

1 . State and explain the rule of the Multiplication of Vulgar 
Fractions. 


v/simplily X 1^1 - . 0 . 

3 . Express ;£66-i4>sl as the decimal of 1,000, the rupee 
being worth is. 

3. Distinguish between pure and mixed circulating decimals. 

Find the value of o*94§ of -3-61 + 0*37159 of 

4 . Find by any method the rent of 156 ac. 3 ro. 24 po. ix sq. yd. 
at /fj.25-3-4 per acre. 


5. A clock which gains yn. 565. in 24 hours was set correctly 
at noon on the ist of January, 1884. Find to the nearest minute the 
next date at \^hich it indicated correct time. 


6. Twenty men are employed to make a tank 40 ft. long, 20 ft. 
broad and 6 ft. deep. They *work for 30 days and have just com¬ 
pleted one-third of the work, when it was resolved to increase the 
length of the tank by 10 ft., the breadth by 4 ft. and the depth by 2ft. 
How many additional men must be employed in order that the work 
may be completed in 30 days more ? 

7. The difference between the simple and compound interest 
on a sum of money for 3 years at 5 per cent. is;^7-i2-6. Find the sum. 

8 . The capital of a certain railway is ;^i,ooo,ooo in 20,000 
shares of ;^5o each, fully paid up. The gross annual receipts are 
;^io5,ooo of which 48 per cent. *ls absorbed in working expenses, 
;^4,6 oo goes to the reserve fund, and the remainder to pay dividend. 
Find what annual income a person will obtain from the investment 
of ;£4 i5oo in the undertaking, the shares being at ;^62-io-o. 

9 . Ice is manufactured for 6 pies a pound and sold for 9 pies 
a pound. Two-thirds of the quantity made is kept for sale at the 
factory and the remainder is sent to branch shops. If the average 
loss from melting of the former be 12^ per cent, and that of the latter 
be 25 per cent., find the gain on every ton made. 

10 . The average width and depth of a river at its mouth are 
240 yards and 6 feet respectively, the average rate of fiow is 3 miles 
per hour and the amount of sediment per cubic foot of water dis¬ 
charged is 1 1 cubic inches. Find the amount of sediment deposited 
annually ; and the depth of the deposit, supposing it spread uni¬ 
formly ; (t e.i to the same depth throughout) over an area of 146 
square miles. 

1888 . 


2 . Simplify 


5i-4«“ iX3f-5f+3tV 


39 
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8. Find tbe value of of *01256 of i?j.5-ix-8 ; and taking^ the 
rupee as worth is, express the result as the decimal of one 
shilling. 

4 . Find by any method the value of 9 tons 17 cwt. 3 qrs. 25 lbs." 
of coffee at ;£72-i8-4 per ton. 

5. When iron is at ; 63 * 7 ’^ ^ laying a railway 

10 mi. 2 fur. 20 po. in length with rails weighing 270^5. each is 
i?J.67,5oo. Find the cost of laying a railway 25 mi. 220 yds. long 
. with rails of the same length weighing 500 Ihs. each, when iron is at 
;^3-i4.3 a ton. 

6. Find the present value of ;6[482'6-io|^ due 3 years hence at 
S per cent. Compound interest. 

7. When exchange is at the rate of is. 4ld. per rupee, a person 

In Madras orders from a bookseller in England a parcel of books, 
the published price of which is bookseller allows discount 

at the rate of 25 per cent, on the published price, but includes in his 
• bill a charge of I3.t. for packing, freight, &c. When the books 
arrive in India, a further sum of Jis.2-S has to be paid on account of 
landing charges and cost of delivery. If tbe books can be obtained 
from a bookseller in Madras at the rafe of 9^ annas per shilling of 
the published price, find how much the person loses by ordering 
from England. 

8. A person holds forty i?r.5oo shares in a concern which pays 
dividend at the rate of 6 per cent, per annum. When the shares are 
at J?r.675, he sells out and invests half the proceeds in 4 per cent, stock 
at 90. With the other half he buys a house, for which he receives’ 
an annual rental of Jiir. 1,440 subject to a deduction of 3a. 9^. per rupee 
for repairs and taxes. Find the alteration in his annual income. 

9 . In a certain year a country produces 50,000,000 bushels of 
wheat. Of this quantity 40 per cent, is available for export at iPr.3*2 

f >er bushel. In the following year the acreage under wheat has 
ncreased 20 per cent., but the yield produce per acre is only seven- 
eighths of what it was in the previous year, while the quantity 
required in the country has increased 5 per cent. If at the same 
time the export price has fallen to Rs.^ per bushel, find the increase 
In the value of the wheat available for export. 

10. The population of a country is 33,264,000 and there are- 
99 males to loz females ; 2 out of every 11 boys and one out of 
every 33 girls of school-age are under instruction. If the boys of 
school-age form one seventh of the male population and the girls of 
school-age form one-seventh of the female population, find the total 
‘ number of pupils under instruction. 


1889 . 

2 . Simplify {*± 11 + 11 = 11 - li±& 1 
bimplify 
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3 . Multiply 4 i* 36 §i 4 by *0019, exprassing the result as a de* 
cimal; and find the value of *3472 of £1, 4^.—*03^8^ of 6#. 3<f. 

4 . Find by any method the cost of 79 ca. 17 m. 5 v. 25 pal. of 
salt at i?f.2i. 10a. Bp. per candy. 

5 * The cost of rice for a family of 2 adults and 3 children 
from Jan. ist| 1889, to Dec. xith, 1889, both days inclusive, during 
which time rice Mias selling at 15‘4 sr. per was jRs.70. ya. What 
will be the cost of rice for a family of 3 adults and 5 children from 
Dec. 19th, 1889, to May II th, 1890, both days inclusive, assueoing 
that the price of the rice will be 147 sr. per Re.^ and assuming also 
that the quantity required per day by each adult is the same in 
both cases, and that in both cases the quantity required by a child 
is I of the quantity required by an adult ? 

6. On what sum due i yr. 4 mo. hence does the true discount 

amount to ;£soo-i8-9, Simple Interest being reckoned at 4J per cent, 

per annum ? 

7. How much 3 per cent. «tock must a person sell when the 
selling price is 91 in order that by investing the proceeds in the 
4f per cents, at 113I he may derive from the investment an annual 
income of j?j.98i7. 8n., after paying income-tax at the rate of 
per rupee ? 

8. A and B can do a piece of work in 10 days, B and C in 

15 days, and C and A in 20 days. They all work at it for 6 days ; 

then A leaves and B and C go on for 4 days more. If B then leaves, 
how long will C take to complete the work ? 

9. In a certain year the t(;^tal amount received by a railway 
company for carriage of passengers was 7 ?j. 2,751,000. Of this 
sum 6 per cent, was contributed by first class passengers, 5 per cent, 
by second class, and the remainder by third class. The fares were 
18, 6 , and if pies per mile for first, secondhand third class passengers 
respectively. Assuming that the average distance travelled by each 
third class passenger was 36 miles and the average distance travelled 
by each passenger of the other classes was 160 miles, find the total 
number of passengers carried during the year. 

10 . The length of a rectangular field is twice its breadth. If 
the rent of the field at £3. ys. td. an acre is ;^i5i. 17^. 6^/., find the 
cost of surrounding it with a fence at 4|^. per yard. 

11 . Extract the cube root of 9 to five decimal places. 

1890 . 


1 . Reduce 2x49908480 sq. in.^ to acres, &c. If this is the area 
of a rectangle, the length of which is $ mi. 7 fur. S pa i ft. 6 In., 
find its breadth. 
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3 . Find the value of 237 c. 17 mds. 6 v. at i^j.4100. la, 
4fi. per candy. 

4 . 300 coolies are set to build a tank-bund. In 14 weeks they 
have done of the work, when rain stops the work for 4 weeks and 
washes away f of what they have done. At the end of that time the 
work is resumed with only 250 coolies. In what time from the com¬ 
mencement will the work be finished ? 

5 . Find the amount of 58,59,375 for 3 years at 4» pw cent, 
per annum, reckoning Compound Interest. 

6. Explain the difference between Discount and Interest. If 
the discount on ;^283o. 15X. 7\d. be equal to the simple interest on 
;^2784. ys. 6d. for the same time, find the time, the rate of interest 
being 5 per cent, per annum. 

7. A person invests ;^34,539 in the 3 per cents, at 87. After 
receiving one year’s dividend he sells out at 89. He then invests the 
whole in Railway stock paying 5 per cent, at 115. What will the 
difference in his income be ? 

8. A cistern 10 ft. 6 in. long by 7 ft, 6 in. wide by 3 ft. 4 in. 
high is lined inside with lead, 7 fibs, of which cover a square foot. 
Find the weight of the lead and its cost at 53.;. 4d. per cwt. 

9 . A cask contains 16 gals, of spirits. Two gallons are drawn 
off and the cask filled up with water. Two gallons are againidiawn 
off and the cask filled up as before. This is done a third time. 
Compare the quantities of spirits and water remaining in the cask. 

10 . Find the square root of ^9749833*583241. 


1891 . 


8. Subtract 13 times Iis.17. 6a. \ \p. from 17 times i?j.i3. 6a. 11^. 

C 

3. 3a. 7p. are to be divided among 193 persons, two 

of whom receive Rs.z each, and ten Rs 3 each. The others receive 
equal shares. Find the value of each share. 


1 Find the value of x 

plify (without reduction to vulgar fractions if you can) 

2 *03 +1 * 341 -h 27 *34 +16-2317. 


and sim- 


6. How long will it take to walk round a square 4 ield 14 acres 

I rood 24 poles in extent at the rate of 3 miles an hour ? 

6. Find the cost of white-washing a room 22^ ft. by 12 ft. and 

II ft. high, at one anna per square yard, making allowance for four 
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windows each 4 ft. x 2^ ft and two doors each 8} ft x 4 ft. Find 
also the cost of a carpet for the same room with 3 ft. border all 
round, the carpjct costing per square yard and the border Rs,6 
per square yard. 

7 . Find the compound interest on ;£3i43. 6s. Zd. for 3 years 
at 3 per cent, per annum. 

8. A cistern can be filled by three pipes in 30, 40 and 60 
minutes respectiifely, and emptied by an escape pipe in half an hour. 
The three taps are turned on at noon, but the escape pipe is at the 
same tinn.e accidentally left open and not closed for a quarter of an 
hour. At what time will the cistern be full ? 

9 . I purchase 16 Ihs. of tea at is. Td. per Ib., 14 at 2s. 2d. and 
17 at 15 . 8^. Seven pounds of the mixture becoming spoiled have 
to be sold at a low price, but by selling half the remainder at 2s. ^d. 
per ib. and the other half at 2s. 7\d.y 1 eventually make a profit of 
2$ per cent, on the original outlay. At what price per pound was 
the spoiled tea sold ? 

10 . A person invests a * um of money in the 4 per cents, at 
102. When they have risen to 104, he transfers Es.6ooo stock to 
another investment paying 5 per cent, of which the shares are at 120. 
When the 4 per cents, fall to par, he transfers the remainder to the 
5 per cents., which are still at the same price and now finds his 
income Es.2^ more per annum than it was at first. What was the 
sum originally invested ? 


1892 . 




2 . 


Simplify 


f of of $ 




3 . Find the value of '041S of ^33. 7s. 6d. —'0^4% of £^2. 135. 
i\d. : and express ^5.371. 2a. 6p. as the decimal of a lakh of rupees. 

4 . Find by any method the cost of making a road 37 mi. 6 fur. 
31 po. 3 yds. long at i?5.i785. 3a. 4/. per mile. 

5 . Find the present value of ;^482. 65. io|^. due three years 
hence at 5 per cent, per annum. Compound Interest. 

6. Extract the square root of 13*697142031225 to six places of 
decimals. 


7 . The annual rainfall of a district is 497 inches. Assuming 
that the fall is distributed uniformly over the district, and that a 
cubic foot of water weighs 62*5 fibs, find the weight in tons of the 
rain that falls throughout the year on a square mile. 

8. When exchange is u. 2^d. per rupee, a Madras bookseller 
sends to a London publisher a bill for £104 in payment of books 
ordered. Freight and landing charges amount to ^5.37. 8 a. The 
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publisher aUows the bookseller discount at the rate of 35 per cent, 
on the published price and the latter sells the books at the rate of 
io| annas per shilling of the published price. Find how. much he 
gams on the transaction. 

9 . In the year 1891, the cost of rice for a family of 2 adults 
and 4 children was /?jr.86. 7a. 9^. In that year rice was sold at 
11*2 seers per rupee, and each child received two-fifths of the 
amount given to an adult. Assuming that in 1893, the price of rice 
will be 13 5 seers per rupee, what will be the cost of rice for the 
same family from January $ to August 11 both days Inclusive, if the 
allowance of each adult be increased by one-fourth and the allowance 
of each child be three-sevenths of that of an adult ? 

10 . The capital of a railway company amounts to 18,90.00000, 
of which one-fourth is 5 per cent, preference stock and one-third 
4|i per cent, preference stock. In a certain year the receipts are 
^5.18,150,000, and the working expenses amount to 55 percent, of 
the receipts. Of the net receipts /?5.540000 are added to the reserve 
fiind, and the remainder, after paying dividend on the preference 
stock, is divided among the ordinary shareholders. What rate of 
interest will they receive ? 

11 . In the ten years from 1871 to 1881, the population of a 
country increased at the rate of 9*5 per cent, and in ten years from 
1881 to 1891, the rate of increase was 10*5 percent. If the popu¬ 
lation in 1891 was 31,023,759, find what it was in 1871. 




8 . 


Simplify 


izlj?!i±}» Azi_ 


3 . Find the value of 2*04753 of £2, 2s. i</.-.1*734375 of ;^2. 
61. Bd. 

4 . Find by any method the value of 59 ca. 14 m. 7 v. 27 pi. of 
salt at ^5.26. ion. 8/. per candy. 

5 . In a certain year the produce of a tea-estate was sold in 
London at an average rate of 9}^. per Ib, and the amount realised 
was remitted at an average rate of exchange of 15. 2|^. per rupee. 
In the following year the average price realised was only Sfd, per 
lb., but the quantity sold exceeded by 12^ per cent, the quantity sold 
in the previous year, and the average rate of exchange at which 
remittances were made fell to is, t^d. If in this year the total 
amount realised from sales in London was 105000, find how much 
was realised in the previous year. 

6. A sum of money was invested for four years, interest FRy** 
able annually. The rate of interest was 5 per cent, per annum for 
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the first two years and 4 per cent, per annum for the last two; and 
the amount at the end of four years was j^f, 164. 10*, What 

was the sum invested ? 

7. Ice is * manufactured for 2^ pie^ per 9>. and sold at 6 pies 
per Ih. Of the total quantity made one half is kept for sale at the 
factory, and the remainder sent to branch shops. The loss from 
melting is 12} per cent, in the case of the former and 25 per cent, in 
the latter ; and the agents at the branch shops receive commission 
at the rate of isV^r cent, on the price of every pound sold by them. 
Find the profit on every ton of ice manufactured. 

8. Two persons, A and By set out together on a journey* 
They walked at the rate of 3 miles an hour ; and after they had 
proceeded for three quarters of a mile, B returned, walking at the 
same rate, to the place of starting. Here he was detained three 
quarters of an hour. Setting out again he overtook A who had been 
walking all the time, at the end of 2|i hours from the second time of 
starting. A*t what rate did he walk ? 

9 . A person sold 25 Bank of Madras shares and invested the 
proceeds in the Government ^ per cents., when they were at 3^^ pre¬ 
mium. If his net annual income from the investment, after paying 
income-tax at the rate of sp- in the rupee, be Bs.876. 9a., find the 
price at which he sold each of his bank shares. 

10 . In the year 1891 the population of a country was 35640000 
and there were 1025 females to every 1000 males. Of the total 
population 7'5 per cent, could read and write, but of the females only 
I per cent, could do so. ^nd what percentage of males could read 
and write. 

11 . Extract the square robt of 81*13183159704101 to seven 
places of decimals. 
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BOMBAY MATRICULATION PAPERS. 

1885 - 86 . 


1 . Reduce of 2 gui. + /y of ~ - of 4 cr. - —^ —- 
2i + f ** ** 14x3 ’ if 


— ji ■ e 

ofj^i to the decimal 


^ _ 


greater than and less than f. 

2 . A man contracts to perform a piece of work in 30 days and 
immediately employs 15 men on it; at the end of 24 days the work 
is only half done. How many boys should be given to assist them 
that the contract may be fulfilled, each boy working two-fifths as 
much as each man ? 


3 . A person buys 80 tons of coal and after selling them again 
at i.r. 6d. per sack finds that he has gained £4 ; had he sold them for 
IJ. 4d. per sack he would have lost £6. Find the weight of each 
sack and the cost price per ton. 

4 . A field of 7 acres is sown with wheat, barley and maize, the 
areas of the crops being respectively as 2|: 31: 4^. If the values of 
an acre of each be also respectively in the same ratios, and an acre of 
wheat be worth £7, what is the worth of all the crops in the field ? 

5 . If the three per cents, are at 92^ and the four per cents, at 
123^, in which should one invest 1 And how muoh is one investing 
when the difference in Income is a shilling ? 


1886 - 87 . 

1 . Explain carefully the meaning of prune number^ factor^ 
divisor^ measure^ multiple. 

Resolve 5005 into its prime factors. 

Add together as decimals S’lsS, 14*65651, *2050896^. 

2 . The circumference of the fore-wheel of a carriage is 6| feet 
and that of the hind-wheel is I2§ feet. How many feet must the 
carriage pass over before the wheels shall have made a complete 
number of revolutions ? 

3. A vessel is filled with a liquid, 3 parts of which are water 
and 5 parts syrup. How much of the mixture must be drawn off 
and replaced with water so that the mixture may be half water and 
half syrup ? 

I. (i) The surface of a cube is 308*1^ square feet. Find the 
length of its edge. 

(ii) Extract the cube root of 45*^9$ to four places of decimals. 
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5 . If the price of gold be 16s. io|/f.[an ounce and a cubic 
inch of gold weigh 10 ounces, what is the price of the gold that would 
be required to gild a dome whose surface is 5,000 square feet, the 
thickness of tKe gold gilding being ‘0002 of an.inch? 

6. A person invests in 4 per cent. Government paper so as to 
receive 4 per cent, clear when the income-tax is 5 pies in the rupee. 
What percentage will be received if the tax be increased to 

in the rupee ? • 

1887 - 88 . 


Simplify 

*010989 


6’2 


2 . If 9 lbs. of rice cost as much as 4 lbs. of sugar, and 14 
sugar are worth as much as i ^ lbs. of tea, and 2 fts. of tea worth 5 Ins. 
of coffee, find the cost of ii lbs. of coffee, if 2| lbs. of rice cost 6\d 

3. Ififfj.165. 14a. be the discount of a debt of/? j.282o, 

simple interest being at the rate of 3J per cent., how many months 
before due was the debt paid T 


4 . The price of gold is £1. lys. per oz. ; a composition of 

gold and silver weighing 18 fts. is worth 7J., but if the propor¬ 

tions of gold and silver were interchanged it would be worth only;£259. 
ij. Find the proportion of gold and silver in the composition and 
the price of silver per oz. 


5. By selling 4 dozen mangoes for 13 rupees, it was found that 
,^ths of the outlay was •gained ; what ought the retail price per 
mango to have been in order to have gained 60 per cent. ? 


1888 - 89 . 


1 . One clerk has 24*42857! and a second clerk has 38^ sheets to 
engross ; they call in a third clerk and agree to divide the work equally 
among the three, and to pay the third clerk at the rate of ‘2430$ 
shilling per sheet ; how much will he receive from each of them ? 

2 . If the manufacturer makes a profit of 20 per cent., the 
wholesale dealer a profit of 25 per cent., and the shopkeeper a profit 
of 40 per cent., what was the cost of the manufacture of an article 
bought at a shop for 17^. 6d. ? 

3. If 15 men eat 28 shillings worth of bread in 14 days, when 
wheat is at 52 shillings per quarter ; what must be the price of wheat 
per quarter that 18 shillings worth may provide bread for 13 men 
for 5 days ? 

4 . Find the value of *^(9025250801*7424)— y(34774037i’686i6i). 

5. If the discount on £678. 8.r. which is due at the end of a 
year and a half be ;^38. 8.r., what is the rate per cent, of Simple 
Interest ? 
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188 »> 90 . 

l. Simplify: 5 * 

* - A of I s + i of 

3 . A rectangular cistern, whose length is equal to its breadth 
is $f feet deep and contains $ tons of water. If a cubic foot of water 
weighs looo ounces, find the dimensions of the cistern. 

3 . Af B and C can walk at the rate of 3, 4, and 5 miles an 
hour; they start from Poona at i, 2, 3 o’clock respectively ; wheq B 
catches A, B sends him back with a message to C ; when will C 
get the message ? 

4 . If I borrow money at 3 per cent, per annum, interest payable 
yearly, and lend it immediately at 5 per cent, per annum, interest 
payable half-yearly (receiving compound interest for the second half 
year), and gain thereby at the end of the year Bs.66o what was 
the sum of money which 1 borrowed ? 

6* A person buys tea at 6 annas per seer and also some at 
4 annas per seer. In what proportions must he mix them so that by 
selling the mixture at 5} .annas per seer he may gain 20 per cent, on 
each seer sold ? 

1891 - 93 . 


1 . 


Simplify (i) 


SvVof ili-ilSofljl’ 


AC 

3-642857! - (-009923-1- -0102 ~ -000123) 

(ii) . . ..^ . 

V 34 5744 - ^9*663597 

3 . Two passengers have together 5 cwt. of luggage and are 
charged for the excess above the weight allowed 5;. 2^. and gs, lod. 
riMtpectively ; but if the luggage had all belonged to one of them he 
w^ld have been charged igs. 2d. How much luggage is each 
passenger allowed to carry free of charge, and how much luggage 
nad each passenger ? 

8. Two clocks A and By whose rates are uniform, at noon yes¬ 
terday indicated 11 hrs. 55 min. a.m. and oh. 2m. P. M. respectively. 
A indicated the correct time at 9 p.m. yesterday and at 6 A. m. 
this morning. When did A and B last agree and what time did 
they then Indicate ? 

4 . A person borrows two equal sums of money at the same 
time at 5 per cent, and 3} per cent, simple interest respectively, and 
finds that if he repays the former sum with interest on a certain 
date a year before the latter, he will b#e to pay in each case the 
same amount, viz, ^^.736. Find the amounts borrowed. 
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1883-9a 


1 . What decimal of a rupee is *964 pie ? Find the value of 
*97625. 


Simplify: 


A~?of| _ A of |+l of 5 

A+Aofsl-CJofK-*)"^" 9i-l| 


8. How long will two examiners, working 8 hours a day, take 
to look over !he answers to this paper. If four examiners, working 
5 hours a day, can do it in 8 days f 

3 . On a stream, B is intermediate to and equidistant from 
A and C; a boat can go from A to B and back in 5 hrs. 15 min., 
from ./I to C in 7 hrs. How long would it take to go from C to A'i 


4 . What income will a retired officer obtain in England, from 
one lakh of rupees, Indian Government 4( pert cent, bonds, when 
for drawing and remitting it, his agents in India charge him 3 per 
cent, and exchange is at is. 2^^. for the rupee ? 

5 . Three equal glasses Rre filled with a mixture of spirits and 
water, the proportion of spirits to water in each glass is as fol> 
lows: in the first glass as 2 : 3, in the second as 3 : 4, and in the 
third as 4 : 5. The contents of the three 'glasses are poured into a 
single vessel; what is the proportion of spirits to water in it ? 


1893 - 94 . 


( Set in the Mofussil. ) 

1 . Divide each of the numbers 2,572,125 and 4,961,250 by 125 ; 
and express as a decimal the first quotient divided by the second. 

2 . Find, by Practice, the value of 5 yds. 22| in. at £2.. is. 2d, 
a yard. 

3< If the carriage of 2 cwt. i qr. 18 fi>s. of goods for 56 mtl^ 
be £1. is.f what weight can be carried at the same rate, 200 iqpis 
for £4. $s. 4d. ? 

4 . A man invests £^,000 in the 5 per cents. If after deducting 
an income-tax of 8^. in the pound, the man’s clear income Is174, 
what is the price of the 5 per cents. ? 

5. A cistern Is filled by two taps A and i? in 4 hours and 6 hobn 
respectively, and is emptied by a waste pipe Cin 3 hours. When ce 
cistern is half full, A and B are closed, and C is opened ; after one 
hour, B is turned on ; and after half an hour more, A is turned on. 
In what time after C is first opened, does the cistern become full I 

9 . A person buys two kinds of tea, at $s. a Ib« and 6r. a 
r'espectivelv and after mixing them he sells the mixture at 6s. 6dL a Sk 
thereby gaining 17 per cent. In what proportion does he mix them ? 
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{Set at Bombay^ 


1 . 



Reduce to their simplest forms 
iof Jofr 


(ii) 





2 . Find, by Practice, the value of 9 cwt. 5 qrs. 24 tt»s. at ;£3. 
Zd. per cwt. " 


s 8. If 40 men, 60 women or 80 children can do a work in 
6 months, in what time will 10 men, 10 women, and 10 children do 
^ of the work ? 


4 . A person invested £1,000 in the 3 per cents, at 9o|; but the 
price rising to 91^, he sold out, and invested the proceeds in the 3I 
per cents, at 97^ ; find the increase in his income. 


5 . A cistern can be filled by two pipes, A and i?, in i2 minutes 
and 14 minutes respectively, and can be emptied by a third (T, in 
8 minutes. If all the taps be turned on^at the same moment, what 
part of the cistern will remain unfilled at the end of 7 minutes? 


6. Two clocks point to 2 o’clock at the same instant on the 
afternoon of 25th April ; one loses 7 seconds, and the o’ther gains 
8 seconds, in 24 hours : when will one be half>an>hour before the 
other, and what time will each clock then shew ? 


1894-95. 


1 . When the number representing the year is a multiple of 
four, it is a leap-year consisting 01 366 days, except when this 
number is a multiple of 100, in which case it is an ordinary year 
consisting of 365 days ; but when the number is a multiple of 400, 
it Is again a leap-year ; on this supposition calculate the number 
of days from the 1st January, 1495 to 31st December, 1894, both 
days inclusive. 

2 . A school of boys and gitls consists of 453 children ; the 
number representing the boys is '§2 of the number of girls. How 
many boys were there ? 

8 . Two-thirds of a certain number of poor persons received 
IS. 6d. each, and the rest 2.r. 6d, each ; the whole sum spent being 
£2. 15r., how many poor persons were there ? 

4 . If 3 men and $ women do a piece of work in 8 days, which 
2 men and 7 children can do in 12 days, find how long 13 men, 
14 children and 15 women will take to do it. 

5 . A sells a house XoB for i?r.486o, thereby losing 19 per cent.; 
B sells it out to C at a price which would have given A ly per cent, 
profit. Find ^’s gain. 
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6. The compound interest on one rupee is one quarter of a 
irupee at the end of three years ; find the rate per cent, per annum, 
correct to two places of decimals, and calculate exactly the com* 
pound interesl at the end of 9 years. 


PUNJAB ENTRANCE PAPERS, 

1885 . 

1 . Simplify ^ IS—|J, and find how many 

times *027 can be taken from 3*33. 

3 . Convert into a decimal ; why is the result a terminal- 

20 ^ w 

ing and not a recurring decimal ? Subtract *03 from '63 and divide 
the result by ‘007. * 

3 . Find, by Practice, the value of 12 maunds 8 seers 4 chataks 
of ghee at Jis. 72 . 8<i. per maund. 

4 . A legacy of ;^i90i. 55. is to be distributed amongst a number 
of persons, in such a way that each shall receive as many shillings 
as there are persons ; what will be the portion of each ? 

5 . Find the Least ^Common Multiple of 35280 and 592704. 
What is the smallest number of square yards which can be measured, 
either by roods or square chains ^ 

6 Four per cents, are offered at Rs.gBj five per cents* at 
J?,r.i2o|^ ; which is the better investment ? How much is the Invest¬ 
ment when the difference of income is Rs,y> ? 


1886 

l. Simplify , and extract the square root of the result 

to three places of decimals. 

y, 3 . Reduce —to a decimal fraction correct to four places. 

is there anything to suggest that the result will be a terminating 
or recurring decimal ? 

3 . What fraction of j^5i,i20. i8j. is 17*975 of ;^7i. 2 S. ? 

4 . A clever housekeeper went out shopping and found that 
2 cocoanuts were selling for the same price as 144 plums ; idle 
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bought half a dozen cocoasuts exchanged one of them for $ lemons^ 
and a couple of lemons for 5 oranges ; she then gave 3 oranges for 
42 limes, and finally secured a couple of plums for 5 limes. Has 
she gained or lost in buying the plums ? 

6 . Distinguish between Interest and Discount. 

Find the Interest and Discount of 1,450. 8a. for 3 years at 
per cent, per annum, Simple Interest. 

1887 . 

* 

1 . (a) Write in figures—three billions, five millions, four 
hundred and nine thousand and sixty-two. 

(i) Write out the measures of length and surface, both English 
and Indian. 

(c) Express an acre as the decimal of a a cubit being 

equivalent to 18 inches. 

2 . Owing of an estate, I sold j\ of | of my share for 

I * 

what is the value of tt of I of the estate at the same rate ? 

44 

3. A merchant having isomaunds of grain sold 50 maunds at 
^jr.9. la. i\p. per maund, and thereby gained 7} per cent. At 
what rate should he sell the remainder 100 that he may gain 10 per 
cent, on the whole ? 

4 . A merchant in trade successively admits three partners at 
the end of 3 months, 5 months, and 6 months respectively from the 
opening of the business. The capitals embarked by them were 
Rs.4aOf Rs.^SOf Rs 480, and /?5.495 respectively. After 6 months 
more, the profit was found to be 1,518. Divide this rateably 
between the partners. 

6. What sum of money invested in the 4 per cents, at par 
would realise the same income as10,200 invested in the 4^ per 
cents, at 102 ? 

6. Extract the square root of : — 

•0025 X r(? . -421? X 2625 
3 * 4 -2*5 ^ 127—10*2 

1888 . 


1. Stoplify 

2 . Express the difference between *37! of 13^. and '3f§ of 
i6r; 6 d. as the decimal of 


ix 

U 4f-3t/ 


'416 of ; 




•147X4*4 


of;^i. 17s. 6d. 
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3 . Four men working together all dayt can finish a piece of 
work in II days ; but one of them having other engagements can 
work only hai/ time, another only quarter time. How long will it 
take the men*to complete the work ? 

4 . A merchant sells his goods worth i?j.500 directly for Rs.6oo, 
giving three months’ credit. Find his profit per cent., interest being 
calculated at I 2 per cent, per annum. 

5. Find the value of - correct to 3 places of decimals. 

. I — y *4 

1889 . 


1 . Express 80080080*0975 in words and give the local value of 
the digits. What decimal of ^J.75 is i?J.24. 2a ? 

- What is the least number which, when divided by 22, by 88, by 
132, and by 198, gives in each case a remainder 7 ? 

3 

2 . Why is the fractionobjectionable ? 

After walking 4J miles, a mao has accomplished "( 2 

lf±i 

HA 


of P-—^ of his journey ; how far has he still to walk ? 


3. Add together 


57 , *01 ii 

^ and- 


1*52 


74 


Five bells which commence tolling together, toll at intervals of 
' 1*2, I'5, i‘75, 1*8, 2'i seconds respectively ; after what interval will 
they again toll together ? * 

4 . Define “ present worth.'’ 

A farmer buys 57 sheep for /?s 120 payable at the end of 12- 
months and sells them directly at /?£.t 12a. ready money ; what 
does he lose by the transaction, supposing the interest of money to 
be 5 per cent. ? 


Which is the better investment, the 3 per cents, at 834 or the 
3| per cents, at 3 per cent, discount ? 

5. Shew which is the greater, ^^2 or 9*3 ? 


1 . 


Simplify (a) 


•~i^r 


1890 . 

+ 1 +^ 




m * 47 -(- 5 -**03031 
' •0873-C0083+ 07)’ 


^ 8. What part of | of 5 cwt. is -rJu of a ton ? 

\ Elxpress ‘37ft of i6r. td. as a decimal of *428 of ;^i. 17^. 6<f. 
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A man bequeathed ^ of his property to one son^ 30 per 
cent, of the remainder to another and the surplus to his widow. 
The difference of his sons’ legacies was £7S4- How much did the 
widow receive ? 

4 . A ship with 1200 men on board had sufficient provisions 
to last 17 weeks. The survivors of a wreck having been taken 
aboard, the provisions were consumed in 15 days. How many men 
were taken aboard ? 

5 . At what price must a person invest in the 4 per cent. Gov> 
ernment Promissory Note, so that after paying income-tax at the 
rate of 5 pies in the rupee, he may receive 4| per cent, on his 
investment r 

6 . A and B travel together 120 miles by rail. A takes a return 
ticket for which he has to pay one fare and a half. Coming back 
they find tlnat A has travelled cheaper than B by 4a. 2p. for every 
loo miles. Find the fare per mile. 



(I) 


a. 


Simplify :— 


1891 . 


(i+il-,) 

Express 275 oz. + *075 


(2) 


3 V2 -2 ^/I2 

3%/2 + 2 ^^3 ^ s/5- s/2 ■ 


cwt. as decimal of 2’2§ of ‘27 of a ton. 


3 . A sum of money invested at 5 per*cent. per annum, Simple 

interest, amounts in 6 years to i?j. 1,326 ; in what time will it amount 
toiPf.1530? *■ 

4 . What is Discount? Distinguish between True and Com¬ 
mercial Discount. 


The interest on a certain sum at 5 per cent, per annum for a 
certain time is ;^So and the discount at the same rate for the same 
time is £40. Find the sum and time. 

$. Nine gallons are drawn from a cask full of wine ; it is then 
filled with water. Nine gallons of the mixture are drawn, and the 
cask is again filled with water. ^ The quantity of wine now left in the 
cask is to that of the water in it as 16 : 9. How much does the 
cask hold ? 

1892 . 


1 . Find by how much the square root of 


9+ — 
1 + 

3+i\V2 ? 



7 +* 


differs from ff| ; which of these comes nearest to 
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2 . Find the value of 


3 . 


/ •oot9 - 
V 3*i6 -0005 

A stream which flows at a uniform rate 




of 1*109 miles an 
hour, is 20 yards wide, the depth of a certain ferry being 6 ft. : how 
many gallons piss the ferry a minutel (Fiach gallon contains 
about 277J cubic inches.) 

4 . A person invests j^i4»97o in the purchase of the 3 per cents, 
at 90 and the 3^ per cents, at 97. His total income being ;^soo, how 
much of each stock did he buy ? 


5 . A spirit merchant buys 80 gallons of whisky at i8jr. per gallon, 
and 180 gallons more at 15J. per gallon and mixes them. At what 
price must he sell the mixture to gain per cent, upon his outlay ? 


1803. 


2 . Multiply 319*9657 by *04286. 


3. 


Find the value of 


VX2-^2) 

^/^,2 + s / 2 ) 


correct to 5 places of decimals. 


*''‘ 4 . Calculate the income-tax on j.666. loa. Zp. at 5^ per rupee. 

5. A local train which travels at the rate of 24 miles an hour, 
leaves Lahore at 20 min. past 8 and reaches Amritsar at 5 min. 
past I'"' the same morning. It stops at Mianmir for 10 min. and at 
each of three other stations for 5 min. Find the distance between 
Lahore and Amritsar. 


• 1894. 


1 . Convert i and f into circulating decimals and point out the 
relation between the figures in their periods. 

2 . The sides of a rectangle are as 3 : 4 and the area is 1452 
square feet. Find its length and breadth. 

3 . Exchange Rs^’jtZo foi English money at is. ^l\d, per rupee. 

4 . What is discount ? How is it commonly calculated ? If a 
sum of Rs.iooo becomes due three months hence, what is its present 
value as commonly calculated, and what as correctly calcnlated, 
interest being reckoned at 5 per cent. ? 

5. Find the square root of loi correct to 5 places of decimals. 


1895 . 

484 ' y «L 

1. Divide «duce the quotient to a recur¬ 

ring decimal. 

2. The imperial gallon contains 277*27 cubic inches and a cubic 
foot of water at its maximum density weighs 62*42 lbs.; find the 
weight of a pint of water correctly to two places of decimals. 


40 
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3 - The capital of a firm consists of £71^. 3s. ; £964. 17s, ; 
£2391, 3s, subscribed by three partners ; divide £2231 among them 
in proportion to their several capitals. 

4. Find the square root of $ correctly to seven places of decimals. 

5 . The area of a rectangular field is f of an acre ; and its 
length is twice its breadth ; determine the lengths of its sides 
approximately. 

1896. 


1 . Make out a bill for the following articles supplied by Messrs. 
Mool Chand & Co. to Lala Gujar Mai :— 


10 Sbs. of tea at 30. per lb. ; 6 seers of sugar at Jfs,2. 3a. 
per bag of 5 seers ; 4 tins of coffee at ta. per tin ; 8 silk 
handkerchiefs at ^s.3. 8a. per dozen ; 3 mds. 37 sr. of Portland 
cement at 8 seers per rupee ; a chtld*s perambulator, price /Us.30. 
Subtract 10 per cent, discount for cash. 


i 


2 . 


Reduce to its lowest terms of 4^ of 




3 . A cubic foot of copper weighs 560 fibs. It is rolled into a 
square bar 40 ft. long. An exact cube is cut from the bar. What is 
fts weight to four decimals of a pound ? 

4. The area of a country is 32,300,000 acres. It consists of 
three kinds of land, the areas of which are' in proportion to the 
numbers 2, 3 and |. How many acres ave there of each kind of 
land ? 


5. If the 3 per cent, stock is at 98^, how much money must be 
invested in the stock to yield an annual income of /^s.i2o ? 


1897 . 


1. Define a fraction, and prove that the value of a fraction is 

not altered by multiplying both its numerator and denominator by the 
same whole number. Deduce from this principle a rule for the 
addition of fractions. ^ 

2 . The sum of £177 is to be divided among 15 men, 20 women 
and 30 children, in such a manner that a man and a child may 
together receive as much as two women, and all the women may 
together receive ;^6o. What will they respectively receive ? 

, 3. Find the value of correct to 7 places of decimals. 

4. A garrison of 800 men has provisions sufficient for 10 weeks. 
How long would they last if the garrison were reduced to 560 men ? 

5. Find the L. C. M. of 4 I, sf, 6 } and 7f 
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1898 . 


1 . State .in words the value of the figures 2000690125, and 
multiply x>5693i by 1879*6958. 


2 . On what day of the week will December 25 fall, next year ? 

3 . Find the cost of papering the walls of a room i2 ft. long, 
18 ft. wide anti 20 ft. high, with rolls of paper 21 inches wide, at 
Rs. 2 . 10a. per roll of 12 linear yards. 


4 . 


Simplify 


^V^ g0f2|f+^0f I? ) 
X '^1 


* _ 

»of 3 -xVo^ 5 f ’ 


5 . A person holding ;£io,ooo in the 3 per cents, sells out at 
93§, and invests the proceeds in the 4 per cent, stock at 101^. Find 
the change in his income, allowing per cent, commission in 
each transaction. 


, 1899 . 

1 . Express 7639 as a non*recurring decimal. 

(a) Simplify *00621+ 'io89i + 8i*^63+21*62 without reducin^^ 
the terms to vulgar fractions^ 

2 . The length of a hall is three times the breadth. The cost 
of whitewashing the ceiling at sid. per square yard is £4. 12s. 7'id. 
and the cost of papering the walls at ir. qif. per square yard is ;i^35. 
Find the height of the hall.* 

3 * Shew that the difierenoe between interest and the true 
discount on a given sum at a given rate for a given time, is equal to 
the interest on the discount. 

4. A man has £5. 17s. consisting of sovereigns, halfcrowns 
and shillings, in the proportion of 2, 3, ii. How many has he 
of each coin ? 

5 . Which is the better investment, the 3]^ per cents, at 102, or 
the 3 per cents, at 97 ? 


1900 . 

1 . Find the square root of 4001204*090601. 

2 . Find the present worth of Rs. 10000 due 8 years hence at 4| 
per cent. 

3. A rectangular coort*yard the sides of which are as 5 : ii, 
costs .ffr.144* 6a. ibr paving at 10a. 6p. per sq. yd. Find the lengths * 
of its sides. 

4 . Shew that this year the 23rd of March, and 23rd of Novem* 
ber fall on the same day of the week. 
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5 . Shew that Compound Interest reckoned quarterly at JRe,i. 3a. 
7iP- per cent, is nearly equal to Interest reckoned yearly at 5 per cent. 

1901 . 

1 . Eight bells which toll at intervals of i, 2, 3, 4, 5, 6, 7, 8 
seconds respectively, begin tolling all simultaneously with the clock 
striking. How many hours must elapse before they all toll simulta¬ 
neously again with the clock striking? {N. B. —The clock is supposed 
to strike at the hour only.^ 

2 . Find the true discount on a bill for £ 721 . 13^. ^d. paid 73 

days before due, the rate of interest being 3^ per cent, per annum. 

3. Divide each of the numbers 4061250 and 2572125 by 125 
and express the ratio of the quotients correctly to three places of 
decimals. 

^ 4 . A man buys eggs at 3^. per dozen and sells them at iij*. 

8 d. per hundred. Find his gain per cent. 

6. There are four vessels of equal capacity ; J of the first is 
filled with spirit, of the second, ^ of the third, and | of the last. 
The first is then filled w.ith water and from this mixture the second 
is filled up, again from the second mixture, the third is filled up, and 
in like manner the fourth from the third. What proportion of spirit 
to water is there in the fourth vessel ? 

1902 . , 

1 . Define a prime number, h^ind the prime factors of 555,555. 

2 . A railway truck is 29 ft. 4 in. in length ; how many such 
trucks will be required to fill up the entire length of the line between 
Lahore and Amritsar, a distance of 32 miles ? 

3. The difference between the simple and compound interest 
on a sum of money for 2 years at 5 per cent, per annum is Bs.Ji. 
Find the sum. 

4 . If 3 fowls and 4 pigeons cost Rs. 2 . 3a. 6^, and 5 fowls and 

2 pigeons cost jRs.2. Z2a., find what must be paid for 4 fowls and 

3 pigeons. 

5 - A person sold 60 yards of cloth for jRs.28. 2a. gaining thereby 
the cost price of 9 yards. Find his gain per cent. 
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1889 . 


1 . Define a fraction and show that 

By how much does the difference of and ^ fall short of their 
sum ? Express the defect as a decimal. 

(6) Subtract *03 from ’03 and divide the result by * 105 . 


3. Find the square root of *001 to four places of decimals. 
What number has *i for its square root ? 

4 . What sum of money will amount to 4a. in 15 months 

at 5 per cent, per annum, Simple interest ? 

5 . How long will it take to walk along the four sides of a 

square field which contains 16 acres 401 square yards, at 3 miles 
an hour ? * 


6 . A and B complete a piece of work in 8 days, B and C do 
the same in 12 days, and B and C finish it in 6 days. In how 
many days will A and C complete the work ? 

7. A who travels 3| miles an hour starts 2}^ hours before B who 
goes the same road at 4 | miles an hour ; where will he overtake A ? 


1890 . 

1 . '^ Multiply *347695 by 2 *oo 46 , and divide the product by *01905. 

2 . Simplify 18 + 3 J - 5^ + 2l -1,',. 

3. Find by Practice or otherwise the value of 2345 mds. 27 sr. 
and 10 ch. of wheat at Rs.-^. 10a. 8/. per maund. 

4 . Extract the square root of i —(*00135)® 5 places of 

decimals. 

5. One cubic inch of water weighs 253*17 grains while one inch 
of air weighs *31 grain ; find the number of inches of water (to three 
places of decimals) that would be equivalent to one cubic foot of air. 

6. On measuring a distance of 32 yds. with a rod of a certain 
length, it was found that the rod was contained 41 times with ^ an 
inch over. How many inches will there be over in measuring 44 yds. 
with the same rod ? 


1881 . 

1 . Define “ Notation,” “ Numeration” ; and prove that “ three 
times four four times three.” 
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8. Reduce to a single fraction x x of * 07344 . 

7 9§4 442S7 

3. Tbe wine in a pipe when full is worth ;^I 9 . 91. 9^. How 
much has leaked away, if what is left is worth £<). its, l^id, ? 

4 . In discounting a bill, what do you mean by *'the Banker’s 
profit ?” If the simple interest on ;^923- i8r. i^d, amounts to 

3i<f. exactly in 138 days, what is the rate of interest per 
cent, per annum ? ’ 

5 . Extract the square root of 99,980, 001 ; and of 60-sVv 

1898 . 

1 . How is a fraction affected by adding the same number to 
the numerator and the denominator ? 


3 4* A 

Prove that ^?-~is greater than | and less than 
4+5 

2 . {a) Divide l[ 3 +H 3 +K 3 + ii))] by ’125. 

J (fi) Reduce S'l^d to their lowest terms and express 
their difference as a decimal. 

3. Forty men finish a piece of work in 40 days; if 5 men 
leave the work after every tenth day, in what time will the whole 
work be completed ? 

4 . Find the^ difference between the Simple Interest and 
Discount of ;^330 in 4 years at 2^ per cent, per annum. 


5. 


Extract the square root of 


1000*20001 

jooo 


1883 . 


1. Two recurring decimals are added together ; prove that the. 
number of digits in the period of the result, cannot exceed the product 
of the numbers of the digits in the original periods. 

2 . Find the value of *§4 of *3072 of 1 mile 5 fur, 30 poles. 


-+T+ TTfi" TT 


3 . Multiply ie.f.2. la, by|q-j^jj~^ . 

4 . Find by Practice the cost of 10 cwt. 3 qrs. 23 ibs. 8 oz. at 
5r. Sd. per cwt. 


5 . A sum of money was divided amongst 5 people ,* 4 of them 
received respectively *15, /g, *1, f of the whole, while the 5th received 
;^io5. 35. 6 d. What was the sum divided ? 

6. An oz. of standard gold, of which is alloy is worth £3, 
17s, iol<f.; how many sovereigns would be coined from 36 Ibs. 8 oz. 
of pure gold ? 

7. Find the square roots of 6246*057024 and 71 Hr* 
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1894 . 


1 . (a) A multiplication sum having been worked is partially 

rubbed out, the figures that remain are the entire multiplicand 999 
and the last three digits 193 in the product. .Restore the complete 
work. 


id) Simplify 




I + ’ 002 ^ + ’ 0 $ 
I 0025- 05 


45-f3l 

8 


2 . {a) What decimal of Rs.ioo must be added to of 

5.10a. Zp.f that the sum,may be 10 annas ? 

[b) Extract the square root of 25*6. 


3 . Two trains start at the same time from Mirzapore and Delhi 
and proceed towards each other at the rales of 16 and 21 miles per 
hour respectively. When they meet it is found that one train has 
travelled 60'miles more than the other. Find the distance between 
the two stations. 

4 . Two years and six mfinths ago 1 borrowed a sum which with 
simple interest at 6 per cent, per annum now amounts to J?.r.638>4'-o 
Find the sum. 


1895 . 

1 . (a) Explain what is meant by the following terms :— 

Prime factors; common measure ; common multiple; lowest 
common multiple. * 

ib) A court-yard 452 feet long and 404 feet wide, is to be 
paved with square stones all of one size. What is the largest size 
which can be used ? 

2 . {a) Simplify -^-^of 1 ^x ?+ 

4 25 

(b) Find the square root of 3*1415926 to four places ot 
decimals. 

3. The dij^erence between ^ the interest for 4 months and the 
Discount on a certain sum due in 4 months at 4 per cent., is one 
rupee. What is the sum ? 

4 . A merchant sells silk of two qualities which cost him 

5 a. 4^., and /?j.4. 4a. 4/^. per yard respectively. The selling price 
of the latter is two-thirds that of the former, but the quantity sold is 
double and the merchant gains 25 per cent, on the whole. Calculate 
the selling price per yard of each. 

6. A policeman goes after a thief who has 100 Ya^'ds’ start; 
if the policeman run a mile in six minutes, and the thief a mile in 
ten minutes, how far will the thief have gone before he is overtaken ? 
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1896 . 


1 . Simplify :— 


J 


(a) 


0 ) 


*12$ x(*i 75 of‘*2857i4) 


* 0002 $ 

(a) Express f of ys. 6</.+i'25 of 5^. —*54§ of gs. 2(i. as a 
decimal of ;^io. 


{b) Extract the square root of 40000*400001. 

3 . What is an aliquot part of a quantity ? 

Find, by Practice, the time of building a wall 27 yards long, 
I yard thick and 6 ft. high, of which one cubic yard is built in 3 hours 
18 minutes and 45 seconds. 

4 . How far shall I ride with a friend who leaves Allahabad at 
9 A. M. and will drive to Karchana which is 10 miles from Allahabad 
in one hour, that 1 may by walking back at the rate of 4 miles an 
hour, reach home at 11-30 A. m. ? 


5 - A owes B i?j.i435 the*end of 4 months, Rs.610 due 

at the end of 8 months, i?r.86o due at the end of a year. B wants 
his money forthwith. What ought A to pay him reckoning interest 
at 7j per cent. ? 


1897 . 

1 . ^ What is the largest number which divides both 2397 and 
2491 without remainder ? What is the smallest number which is 
divisible by both of these numbers ? 

2 . State and prove the rule for pointing in multiplication of 
decimals. Why is the removal of the decimal point one place to the 
right equivalent to multiplication by 10 ? Illustrate your answer by 
comparing the numbers 23 015 and 230*15. 

Find the square root of *08027. 

3 . A person lent another a sum of money for 72 days at 3 per 
cent, per annum. At the end of that time he received ^^293. I2jr. o}^. 
What was the sum lent ? 


4 . The compound interest on a sum of money for 3 years at 
5 per cent, is ;^33i. or. ^d. ; what is the simple interest ? 

5 . If a rupee is worth one shilling and three pence half-penny, 
and a shilling is worth 1*2$ francs, what is the value in francs of 
1,36$ rupees ? 

1898 . 

1 . Define measure of a number and find the G. C. M. of ;— 

(i) Rs, 2. 4a. and loa. (ii) | and f. 

(a) Find the greatest number which will divide 13956 and 1456$ 
and leave a remainder 7 in each case. 
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2 . Simplify ;— 

( \ , *125 of lo a. Bp. 

^/o37 of Rs.j. 12a, 

> W 1-J+iofl+ixi. 

3 . Extract the square root of 9 + .- and calculate the 


difference between this square root and 3 + ’i\yii/2 to three places 
of decimals. 

4 . Find the cost in English money of travelling from Vienna 

to Trieste, a distance of 363 English miles, the average cost per 
German mile being 13 kreuizers. (Given that I German mile = 
4^ English miles ; francs ; 3 75 francs=io5 kreutzers.) 

5. What is the present value of a legacy of ;^149. is. yi. due 
7 years hence, at 2| per cent, simple interest ? 

1899 . 


1 . Simplify 


of + 


of (i + 54 )+§ of 5^3 of (7-2|>-^ 
Re.i. $a. as the decimal of 4a. 


and express f of 


2 . A number may be divided by 125 by multiplying it by 8 
and then marking off the last three digits as decimals. Explain 
the reason for this ; and'divide 5335 by 125. 


3 What is the meaning oT an “ aliquot pari ” ? 

Find by Practice the value of 24 tons 3 cwt. 2qrs. 35 lbs. at 
£\q, IIJ. td. per ton. 

^ 4 . A piece of work can be done in 72 days by 17 men working 
together. If after 9 days of work, these are joined by 4 others, in 
how many days will the work be finished ? 

5 . Extract the square root of 5 and *5 each to 4 places of 
decimals ; and shew that the square root of *4 is *6. 

6. What is the difference between the interest on a bill of 
;£i 38. 13J. 4<f* for 3 months, at 4 per cent, per annum, and the dis¬ 
count on the same for a quarter of a year, at the same rate f 


7 . (a) A speculator sells at a profit of 50 per cent. ; but his 
purchaser fails, and only pays Sa. in the rupee. How much per 
cent, does the speculator gain or lose by his venture ? 

(6) A person investing in the 4 per cents , receives 5 per cent, 
for his money. What is the price of stock ? 
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1900 . 


1 . State the ruler for multiplication and division of decimal 
fractions. 


Assuming that the surface of a sphere is 3*1416 times the square 
of its diameter, and that the earth is a sphere whose diameter is 
8000 miles, find what fraction of the whole surface of the earth is 
the area of India which is 1350000 square miles. Express your 
result as a decimal fraction. v 


2 . What are circulating decimals ? Distinguish between pure 
and mixed circulating decimals. 

(a) Add together ^ and express the sum as a mixed 

circulating decimal. 


(6) Reduce *041^ x 


*142857 

(T*a+i)>«4o 


of Rs. 8 . 5a. to the fraction of la. 


3 . (a) Find, by Practice, the price of 100 bags of Rosa sugar, 
each weighing 4 seers 2 powas and 3 chataks, at 6a. gfi. per seer. 

(^}. Find the square root of lo’oi to three places of decimals. 

4 . What sum of money will amount to .^r.3528 in two years 
at 5 per cent, compound interest ? and what will it amount to in 
two more years ? 

5 . What monthly income will be derived from the investment 
of one lac of rupees in the 3I per cent. Government of India paper 
at loojf ? 


1901 . 


1 . (a) What is the greatest length which is contained a whole 
number of times exactly in both 25II feet and 21,% feet ? 

( 3 ) Find the value of 


:12ftf t 

2*1 


of £46. 


2 . (a) Express the difference between *942857! and '§57142 as 
a vulgar fraction in its lowest terms. 

( 3 ) Extract the square root of 

P . ? 5 , | . ? i, 3 6 S jQ gyg places of decimals. 


3 . In a two-mile race A wins, B being 22 yards behind, and C, 
]o6 yards behind B. By how much would i?, beat C in a three-mile 
race ? 

4 . What sum at a compound interest will amount to i?j.65o at 
the end of the first year and to Rs.676 at the end of the second year ? 
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5 . How much 3I per cent. Government Securities at gsi must 
be sold out in order to purchase enough 5 per cent. Calcutta Muni* 
cipal Debentures at iiQf to produce an annual income of /ils.66s ? 
(a brokerage 6 f \ per cent, being charged on each transaction.) 


1903 . 


1 . Find the G. c. m. and L. c. M. of 49*383 and 142569. 

2 . Simpli^ iX x3l+ riTix 

^ ^ *075 2*1 375 

3 . Find by Practice the value of 246! maunds of sugar at Hs.is. 
5a. 4 p- per maund. 

4 . A and B have between them 132 horses ; *25 of *{42857 
of B's. How many had each of them ? 


5. Six men and five boys can do a piece of work in 7 days ; they 
work at it till they have completed 2 of it ; then two of the men leave 
and two more boys come. How long will the work be in hand, if a 
boy does half as much work .fs a man ? 


6. If 1 lend a friend /?f.i25o at 4 per cent. Simple Interest and 
tell him to keep it until principal and interest amount to i?j.i666. 
loa. Sp.f how long will he have it ? 



ANSWERS. 


Ex. I. (pp. 7 - 8 .) 

1 . 43 ; 79 ; 65 ; 84 ; 58; 97 ; 60; 87. 

8. 449 ; 598 ; 704; 405; 235; 958; 725; 835. 

3. 4000; 7804 ; 89063 ; 53223 ; 8046 ; 603240 ; 500505 ; 909009. 

4. 341323; 200075; 707070 j 500000; 80008; 402700. 

5. 9043602 ; 7859632 ; 3040020 ; 1403000 ; 5500676 ; 11000005. 

1378267 ; loioooi, 

6. 45387025; 92568985 ; 11565437; 40040005 ; 96096096. 

7. 349004065 ; 100013001 ; 909009099; 842246484; 3452161; 

494000000. 

8 . 99099099 ; 111650050 ; 640064600 ; 500703002 ; 609001208. 

9 . 2804252097; 12036054079; 4000900005 ; 6304506506; 

40280530259. 

10. 400000010000; 836573244006 ; 900900900009 : 600060006006. 

11. 9405004250 ; 413723009004 ; 5808068080. 

12. 8000000207005 ; 3004702164722 ; 1000000300005. 

13 . 99000090099909; 100196400010009. 

1ft. 654323004021050301 ; 47526870744103284. 

15 . 9000004000640000365. ‘ 16 . 100000; 99999999 ; 6. 

17 . 88, 89, 90, 91, 92 ; 612, 613, 614, 615, 616, 617, 618, 619 ; 948 

949 , 950, 95 *, 952, 953 , 954 , 955 , 956 , 957 , 958 , 959 , 960, 961, 
962, 963, 964, 965, 966, 967, 968, 969- 

18 . The correct writing is 5505505 ; hence find out the mistakes. 

Ex. II. (p 11 .) 

1 . Seventeen ; twenty-four ; thirty-five; forty-six ; twenty-seven; 
forty-eight ; fifty nine ; seventy-six; eighty-four ; ninety-five ; sixty- 
six ; seventy-five ; eighty-nine. 

2. Two hundred and seventeen ; three hundred and nineteen ; 
five hundred and eighty-three ; six hundred and ninety-five ; seven 
hundred and twenty-five ; three hundred and eight ; four hundred 
and six ; eight hundred and forty six ; nine hundred and thirty-two ; 
seven hundred and twenty-five. 

8. Three thousand, four hundred and six ; five thousand, two 
hundred and sixty ; four thousand, two hundred and thirty-six ; three 
thousand, two hundred and ninety-eight ; five thousand, six hundred 
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and seventy-eight j two thousand, four hundred and five ; nine thou¬ 
sand, two hundred and eighty-six. 

4 . Forljr-three thousand, two hundred and one ; eighty-seven 
thousand, and fifty-four ; thirty-four thousand and two ; forty-nine 
thousand, eight hundred and three ; fifty-eight thousand and thirty ; 
seventy-six thousand, five hundred and three. 

5 . Nine Jiundred three thousand, seven hundred and fifty-six ; 
nine hurdred three thousand, two hundred and eighty four ; eight 
hundred twenty-seven thousand, one hundred and nine ; three hund¬ 
red nineteen thousand, four hundred and twenty ; two hundred forty- 
three thousand and sixty-five ; one hundred twenty-three thousand, 
four hundred and fifty-six. 

6 . Two million, seven hundred fourteen thousand, three hundred 
and twenty-five ; ei«ht million, forty-seven thousand, three hundred 
and twenty-eight; four million, ten thousand and ten ; eight million, 
four thousand, six hundred and forty ; one million, two hundred 
thirty-four thousand and seven. 

7. Twelve million, eiglit hundred seventy thousand and forty- 
five ; twenty million, eighty-four thousand, two hundred and sixteen ; 
seventy nine million, thirty thousand, two hundred and eighty four ; 
forty-three million, two thousand and five. 

8 . Three hundred twenty-one million, four hundred eight- 
thousand, six hundred and fifty-three ; four hundred eight million, 
seventy-six thousand and thirty-two ; three hundred fourteen m'llion, 
one hundred fifty-nine thousand, two hundred and sixty*five ; one 
hundred twenty-three million, four hundred fifty-six thousand, seven 
hundred and eighty-nine. » 

9 . Five hundred seventy-one million, two hundred sixty-eight 
thousand, four hundred and five; three thousand, one hundred seventy- 
nine million, forty thousand, six hundred and one ; three hundred 
nineteen thousand, six hundred eighty million, two hundred nine 
thousand and seventy-eight. 

10. One billion, two hundred thirty-four thousand, five hundred 
sixty-seven million, six hundred fifty-four thousand, three hundred 
and twenty-one ; five billion twenty thousand, forty million, three 
thousand and sixty ; four billion, three hundred two thousand, five 
hundred million, seven hundred sixty-four thousand and nine. 

11. Two hundred thousand, nine hundred million, six hundred 
thousand and two ; forty-three billion, two hundred eighty-seven 
thousand million, six thousand, three hundred and twenty-one ; sixty- 
four billion, two million, six hundred forty-six thousand and two. 

12 . Three hundred nineteen thousand, eighty million, two 
hundred fifty-nine thousand, four hundred and seventeen ; two hund¬ 
red thirty-six billion, forty-five thousand, nine hundred seventy-eight 
million, two hundred thirteen thousand, four hundred and seventy- 
•eight. 
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13 .^ One billion, three hundred twenty-seven thousand, eight 
hundred seventy-five million, four hundred thirty thousand andtwenty- 
nine ; five billion, four hundred thirty-two thousand, one hundred 
seventy-six million, nine hundred ei|$hty-nine thousand and seven. 

U. 97542 ; 24579 - 16 . 90, 5 ; 60, 4 ; 500, 70, 5 ; 

8000, 200, 90, 7 ; 40000, 200, 70, 6 ; 3000, 200, 5 ; 

400000, 70000,8000, 200, 90, 6 ; 40000000, 300000, 2000, 600, 
5 ; 50000000, 3QOO, 20, 9 i 70000000, 300000,' 6 ; 

9000000000, 700000000, 80000000, 60000QO, 2000, 30. 

16 . Ninety-nine thousand, nine hundred and ninety-nine ; one 
million. 17 . 234, 243, 324, 342, 423, 432. 

Ex. III. (pp. 12-13.) 

I . Nineteen thousand, two hundred and thirty seven ; sixty 
thousand and eighty-one ; forty-nine thousand and twenty-seven ; 
one lac, sixty-seven thousand, two hundred and eight ; two lacs, seven 
hundred and fifty-three ; eight lacs, thirty thousand and five. 

8 . Seventy lacs, ninety thousand, seven hundred and nine ; 
eighty lacs, one thousand, and tweenty-five ; thirty-nine lacs, five 
thousand and eighty-six ; two crores, forty lacs, fifty thousand and 
eight ; forty lacs, one thousand, seven hundred and forty five. 

3. Four crores, two lacs, seventeen thousand, eight hundred 
and fifteen ; four hundred and three crores, twenty-four thousand, 
three hundred and forty ; four hundred and seventy-eight crores, 
two lacs, thirty-thousand and sixteen ; two crores, thirty-four lacs,, 
fifty-six thousand. 

4 . Twelve crores, thirty-four lacs, fifty-six thousand, seven 
hundred and eighty-nine ; six hundred and forty-five crores and 
three lacs ; seventy-six crores, two lacs, forty-two thousand and nine 
hundred. 

5. Four hundred and fifty crores^ two thousand, four hundred 
and thirty ; eight hundred crores, seven lacs, and eighty-five thousand ; 
four hundred and two crores, five lacs, four thousand and eight. 

6 . 415208 ; 5604029 ; 84374209 ; 800005 ; 7500000 ; 3000708. 

7. 21500004 ; 370704012 ; 1451900007 ; 50990405607. 

8 . 80300Z011 ; 42951400085 ; 754101409009. 

9 . 200 ; 1 thousand ; 4 to. 10 . Forty crores, fifty lacs, 

seventy-five thousand, nine hundred and four. 

II . Sankha ; trillion. | 2 . The correct writing is 90504756 ; 
hence find out the mistakes. 

Ex. IV. (p. 14.) 

1 . 7 ; 17 ; 21 ; 54 s 34 i 39 - 2 - 95 i 4 ^ ; 95 ! 214; 5 U ; 4 I 9 * 

8. 1009 ; 1804 ; 1650 ; 1766 ; 1100000; 605. 
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‘ 4 . 5555 ; 6550 ; 210440; 290540; looooio ; 2501100. 

5 . IX, XVI, XXXV, XLVI, LXVIII, LXXV, LXXXIX, 
XCIX, CV, gXLVIII. 

6 . XXXII, XXVIII, XLIX, LXIX, LXXVIII, XCV, CCXV, 
CCCXXVII, CDXXXIII, DXLIX. 

7. DCCXLV, CMXXIII, DLXVII, MCCXXXIV, MDLXVII, 
MDCCCLIII, MCMXVII. 

a MCCXXXI, MCCLXII, MDCCCLXII, MDCCLXXVII, 
MCMXCIX, MM I, MDCCLXIX. 

9 . XVCDXCVII, XXXV, CCCL, DCLIII, 1 ^, MMMMMLD. 


Ex. V. <pp. 16-17 ) 


7. 

ij. 

a 

13 - 

9 

16. 


lO. 23. 

11. 9. 12. 

10. 

13 

23 - 

14 . 

30 

15 . 

27. 


16 20. 

17 . 33 - M. 

21. 

19 . 

25, 

20. 

16. 

21 . 

19. 


22. 29. 

28 . 50* 24 . 

21. 

25 . 

23 * 

36 . 

37. • 

•47. 

36.^. 


28 . 40. 

29 . 128. 30 . 

57. 





Ex. VI. 

(PP- 

19 - 22 .) 



1. 

( 1 ) 

102. 

( 2 ) 

00 

0 

< 3 ) 

200. 

( 4 ) 115* 

(5) 213. 



( 6 ) 

215. 

( 7 ) 

200. 

( 8 ) 

116. 

(9) 214. 

(10) 224. 



(ii) 

276. 

(12) 

222 . 

(13) 

503- 

(14) 2133. 

(15) 1697. 



(16) 

14624. 

(17) 

1890. 

(18) 

995 - 

(i9i 12345. 

(20) 2956. 



( 21 ) 

2489. 

( 22 ) 

29125 

. (23) 

25575 * (24) 2239. 

(25) 780. 



(26) 2227. (27) 2435. ,(28) 6553. (29’ 7812. (30) 36092. 

(31) 28026. (32) 37667. (33) 16553. (34) 23724. (35) 17764. 

(36) 26973- (37) 60714. (38) ^365*3- (39) 144563. (40) 400257. 

(41) 358064. (42)390370. (43> 3140069. (44) 2329089. 

( 45 ) 746506. (46) 23726503. (47) 30421482. (48) 25522084. 

(49) 28556362. (50) 20222215. (51) 3388360. (52) 4025738. 

(53)37155818. (54)260342508. (55)171357572. 

2 . (i) 17866. (2) 172846.^ (3) 42612875. 

(4) 518890. (5) 19169327*^ (6) 12842644. 


3 . 


4 . 

a 

11. 

15. 

19 . 

23 . 

27. 


(i) 12891663. 
(4) 2689134309. 


(2) 21086067. 
(5) 1788591628. 


162209. 5. 1694375. 6 . 2230626. 

20566726566. 9. 13241749. 

1454. 13 . 497. 13 . 337. 

1338. la 1464. 17 . 9770. 

50150009. 20. 17863411. 21. /?4387 

6529. 24 . 47423136. 

382169. 28 . 365. 


25. 1847 . 
29. i? 232 ( 


( 3 ) 531904* 


7. 2294129927. 
10. 15701653985. 
14 . 140. 

18. /? 42 o 68 . 

82 .’ 3554. 

26 . 3826. 

30 . 6116. 


Ex. VII. (pp. 24-25.) 
13. 7 * 

la 1. 


11 . 5 * 
16 . II. 


12. I. 
17. 5 


14. 15 . 15. 17 . 

19. 11 . 20. 10 . 
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Ex. VIII. (pp. 26-28.) 

1. (i) 17. f2) 34. (3) 16. (4) 16. (5) 9. (6) 154. 

(7) 209. (8) 198. 19I 594. (10, 205. (II) 6239. (12) 2849. 

<13) 1189. (14) 2886. (15) 4370. (16) 6092. (17) 4960. 

(18) 18469. (19) 16909. (20) 16449. (2r) 14759- (22) 668493. 

(23) 327699. (24) 127589. (25' 229678. (26) 74819. (27) 286699. 


(28) 18838478. 

(31) 64446566. 

(34) 555939946. 

(37) 738776598. 

(40) lOOOII. 

(i) 68999 ; 77036 
(3) 60005393 : 192484228. 
(l) 40101 ; S8890 ; 109089 


2 . 

3. 

4. 

6 . 

8 . 

9. _ 

10 . 304924818. 
la I. 14 . 1688. 
19. 51. 20. 49. 
24. 8630098. 

2a 3361. 


(29) 246913578. 

(32) 100909765. 

(35) 4691357. 

(38) 66760615. 

(41) 36417995*- 

9999- (2) 99099 ; 766899 ; 173706. 

(4) 10942895 ; 67200757689. 
(2) 1288874 ; 28890 : 520986. 


(30) 5101262. 
(33! 22591687. 
(36) 272886756. 
(39) 414866185. 


(3) 53318 ; 2378 ; 1188988. (4) 823611 ; 1213667908. 

4699 ; 2167090875. 5. 19279548. 

809089. 7. 4091 ; 900000. 

1576542 ; 9542315; 967599 ; 2387655; 49597n ; 9095493; 996535- 

754321 ; 179400 ; 8480222 ; 6174909 ; 183227^ 


il. 619310439- 
15. 1796. 16. 

31. /?89I, 33. 
35, 76. 36. 

29. 650 ; 858. 


12. 748696147. 

749. 17. 2327. 18. 417- 

12161, 83. /?897976. 

23 ; 47 ; C 35. 27. /?3 o 87. 

30. 1900 ; 81 years. 


Ex. IX. (pp. 29-30.) 


1. 

4 - 

2. 

1609. 


3 . 92 


4. 

396. 


5. 

1034. 

6. 

3742. 

7. 

6140.- 


8. 15022. 

9. 

1273 

» 

10. 

682. 

11. 

26 ; 19. 




12. 6 

; 3 ; 57 

; 14 

; 426 ; 2. 







Ex. 

X. (pp. 

33 - 34 .) 






i. 

96. 

6. 

88. 


6 

126. 


7. 

54. 


00 

00 

M 

9. 

162. 

10. 

41. ; 

60. 

11. 

108. 


12. 

10 ; 

40 : 

36. 

13. 

408. 

a 

217. 


15. 

18. 


16. 

56 ; 

18. 

17. 

32. 

18. 

64. 


19. 

22. 


20. 

108. 




Ex. XI. (pp. 35-36.) 


1. 568 ; 4425 ; 11468 ; 18096 ; 24228 ; 404825 j 396064; 231483 ; 

1098444. 

2. (I) 11698 ; 17547 ; 23396 ; 29245 ; 35094 ; 40943 ; 46792 j 

52641 ; 64339 

(2) .115428 ; 192380 ; 269332 ; 346284 ; 423*36 i 500188 ; 

538664,577140 ; 731044- 

(3) 7740984 ; 19352460 i 11611476 ; 27093444 ; 15481968; 

34834428 ; 23222952 ; 30963936 ; 4*575412 ; 46445904 ; 
V '' 58057380. 



3 . 


4 . 


5 - 

9. 


1 . 

2 . 


3 . 


4. 


5 . 

9 . 

12 . 

15. 

la 
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(4) 52070352 ; 45561558 ; 58579146 ; 71596734 ; 84614322 i 

97631910 j 110649498 ; 123667086. 

(5) 1975308642 ; 2962962963 t 3950617284 ; 4938271605 ; 

5915925926 ; 6913580247 ; 7901234568 ; 8888888889 ; 
J0864197531 ; 11851851852. 

(1) 388064 ; 4*6i6o { 541376 ; 833184. 

(2) 346284 ; 10518588 • 6050000 ; 8224776. 

( 3 ‘ 735675 ; 736944 J 584212 ; 12019080. 

(4) 64536012 ; 87585402 ; 1014848586. 

(1) 9809890 ; 98098900 ; 980989000 ; 9809890000. 

(2) 2161530 ; 2882040 ; 5043570 ; 6484590 ; 7205100. 

(3) 1827140 ; 18271400 ; 27407100 ; 456785000 ; 822213000. 

(4) 94894200 ; 1186177500 ; 13443345000 ; 1028020500 ; 

150249150000. 

(5) 720774400 ; 1441548800; 12613552000 ; 162174240000 

2274. 6. 7445 *- 7 . 5555555505. 8. ^811224. 

214946. 10. i?ii25. 11. 166. 12. <i) 98 miles, (ii) 1204 miles. 

*Ex. ^ 11 . (pp. 89 * 40 .) 


57706 ; 7734* ; 42182 ; 79992 ; 281504 ; 308163 ; 1619723 ; 50516. 

(1) 1287657 ; 1000055 ; 34381488 ; 153*335* 

(2) 8539410 : 11216556 ; 4663420s ; 489547*9- 
(3> *013736849 ; 14565*668 ; 311305816. 

(4) 2518028865 ; 757030260 ; 37335*29056. 

( 5 ) * 9733 >6695 t 2706262896 ; 4059394344 ; 7442222964. 

(6) 24149786524 ; 296988105062 ; 5327809224181. 

(7) 28631518784 ; 213*248118864 ; 63840278567472. 

(8) 2053737000 ; 593928oocrao ; 622439160. 

(9) 2851265148 ; 593928000000 ; 5994485049000. 

(10} 2299320000 ; 51734700000 ; 24717690000 ; 1408333500000 j 
268445610000000. 

(1) 416948784. (2) 278178269193. (3) 19948130736.. ' 

(4) 78214^76605. (5) 3405426851645- (6) 25865681329% 

(7) 2090752670781. (8)21862529907675. ' 

(9) 22102928324900. (10) 345255387 '* 0 . 

(Ji) 39^3561445637782. (*2) 31260150931584. 

(13) 604356745368450 (I 4 ‘ 74289274*529300 

(15) 15241578750190521. 

(1) 4334*8175; *73367270; 337103025. 

(2) 2600509050 J 9101781675 J 7313243616. 

(3) 6535022130 ; 31260150931584 ; 4594091417461. 

(4) 28095994870637277894*2 ; 5*679626352933775*696165*. 

< 5 ) *3453369324,*957288839S6 ; 268o337934953838on;432o* 

6 ^159152. 7 . 34864128. 0 , 


24941648. 

9630. 

41610. 

6428506. 


10 . ^42973403. 

10. 2482. 

16 2799992* 

19 . 92005008 miles. 



4 * 
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Ex. XIII. (p. 41.) 


1 . 


2 . 

6 . 


(ij 700. 

( 5 ) 355752 - 
(9) 1441440. 
(12) 58605120. 
62968425. 
99216. 


(2) 33*5- (3) 6840. (4) 3<5630. 

(6)517248. (7)454720. ,( 8 ) 3797 ii 5 * 

(10) 68785605. (ii) 57737160. 

(13) 67886100. (14) 3417187500. 

3. 595680000. 4. 62172. 5. 23328. 

7. 720. 8. 51948. 9. 4096. 10. 15360 


Ex. XIV. (p. 42 ,). 

1 . (i) I, 4, 9, 16, 25, 36, 49. 64, Si, ioo, 121, 144, 169, 196, 225, 
256, 289, 324, 361, 400, 44ii 4841 529. 576, 625 ; 

1521, 2116, 2916, 7396, 9801. 

(2i 29584 ; 56169 ; 820836; 974169. 

(3 53*441 t 762129 ; 1087849 : 30206016. 

(4) 53904964. 88059456; 77369616; 1522756. 

8. (i) I, 8, 27, 64, 125, 216, 343, 512, 729, 1000, 1331, 1728, 2197, 
2744. 3375. 4096, 49*3. 5832, 6859, 8000, 9261,10648, 12167, 
13824, 15625, 50653, 110592, 314432, 456533- 

(2) 681472 ; 912673 ; 1860867 ; 9481.8816. 

(3) 29218112 ; 672221376 ; 447697125 ; 997002999. 

(4) 961504803; 156242452456; 963259373376; 1879080904. 

8. (1) 211309379856; 8653650625 ; 949005240561 ; 952857108736 
(2) 679740887296 ; 114478037712481 ; 4104198146048256; 
9996000599960001. 

4 . (1) 285 (2) 727. (3'' 45- (4) 2025. (5) 56. (6) 91a 

5 - (I) 55 - (2) 150- (3) 672. (4) 88. (5) 466. (6) 18. 

( 7 ) 14767 (8) 14 *. 


Ex. XV. (pp, 43-44.) 

4 . 6 times and 6 over ; 13 times ; 13 times and 6 over. 

5. 4. 6. 4; 6; 12; 16. 7. 17. 8. 12. 9 . 16. 

10 . 20. 11 . II. 12 . 12. IZ . 360. 14 . 7 - 15 . 27. 

14 . 66. L 7 . 380 gain. 18. 10. 19 . 18. 20 . 17. 


Ex. XVI. (p. 46 .) 

1 - (i) *54; 77 J 57--»6 j 5 *--- 3 ; 46,•»2 ; 42 ; 38.••6. 

(2) 227.. I ; 170-2 ; 113...4 85...2 ; 75 —7 ; 62 ; 48...10 ; 45 - 7 - 
b) *68$ ; 1203...4 : 1053...I ; 842...5 ; 648...I ; 526.9 ; 495...10 ; 
y 443***^* 

(4) 3438 ; 2292 ; 982...2 ; 764 ; 625 1 ; 573 ; 491...2. 

(5) 11766; 7059...3 -. 3922 ; so42„.4; 3529...8 ; 2941...6 : 1961. 

(6) 174 i 1532 ; 69071 ; 16875. 

( 7 ) 10768-4 ; 76582 : 11979052 I ; 3*5836..,7. 

(8) 7959*7072...3 ; 112233444...6 ; 823045...3. 

A 9 ) ^974538 ; 2384163 ; 2645753- 

W 2167922 ; 58097313 ;5486q684...9 ; 51981806 ...7 i 49382716...1. 
S - f* 9006 j 9192. 0. 94. 

V* 7 . 1728. 8. Rsao. 
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Ex. XVII. (pp. 49 * 50 .) 

I. (i) 4021. (2) 2050...8. (3) 1010...6. (4) 7002. 

(5) 1849129...40. (6) 2176183. (7) 1367372. (8) I736834...24- 

(9) 1272250...6. (10) 84293. (II) 7629302. (12) 93845796. 

{13^ 593559 — 6 . (14) 325698042...25. (15) 172956436... 7 - 

(16) 45783975* (17) 987654321. 

3 . (I) 340937*. 1195'629... 79 * (3) 356995601...29. 

(4) 7071* ( 5 ) 57096. (6) 103944. 

(7) 87997-214. (8) 734*069. (9) 137641...371. 

(10) 967427210...61. (11) 87366...6076. (12) 190182. 

(13) 199*5...5559 (*4^ 65839...2. (15) 886797-1310. 

(16) 3192...4966. (17) 1453...2286. (18) 43349.«ii40. 

(19) 193421.. 811 (20) 16575- f2i) 4938. 

(22) 73086413. (23) 379563*4- (24) 70080092...7322. 

(25) 507001...4221. (26) 85802...2575858. (27) 9640...999821. 

(28) 736---3016729I. (29) 328.. 65220054. (30) 2796. 

(3*) 30305. (32) 987654321. (33) 574585614865. 

(34) 800300500. (3^ 2837154309. 

3 . (1) 42439...5498; 2617I...7874 ; 5822...6639 j 4167...2898. 

(2) 8j22.,.9 ; 4061 * 9 ; 2707...19 ; 2030.. 29; 1624...29 ; 

1015...29 ; 902...49. 

(3) 3426...4 ; 856 204 ; 571...4 ; 428...204 ; 380...604. 

(4) 98168...426 ; 6544.6826 ; 24542...426 ; 165...159826. 

(5) 12433*28...54 ; 653266...334 ; 6566...27734; 42401 .*.18834. 

(6) 3216...6886 j 229...47832 ; 3396...5094687. 

4 . (i) II. (2) lo?. (3) 433- ( 4 ) 53 ( 5 ) 284074. 

5. 72158. 6. 17. 7. *3- 8. 75. 9 . 21. 10. 420 

II . 973. 12 . 5669. 13 .«i 799 . 14 . 7 ?ii. 15 . 478. 16 . 201. 

17 . 1888 ; loiooi. 18. 66. 19 . 15 ; 3. 20 . iS6746...492. 

Ex. XVIII. (pp. 61 - 52 .) 

1 . (I) 26. (2) 26. (3) 25. (4) 27. (5) 552. (6) —6. 

(7) 815. (8) 303. (9) 69. (10) 130. (ii) 778. 

2. (i) 103S. (2) 1008. {3) 1808. (4) 8969578 '5) 2067. 

3 382. 4 . 1000. 5 . 1675. 6. 3582. 7. 636. 

8. 162. 9. 3370. 10. 1999999998. 11. 1098897. 

X2. (i) 150. (2) 2034. (3) 83. (4) 172720. (5) 24. 

( 6 ) 554 - (7) 21. ( 8 ) 24. (9) 93 " (lo) *764. 

Ex. XIV. (pp. 67 - 68 .) 

1 . 847091. 2 . 38967. 3 . 81757. 4 . 7640. 5 . 7124 J 55*6. 

6« 94 ; 79. 7 . 905 ; 521. 8 . Canifge jRs.sii : Each horse 173. 

9 . 780 ; 420. 10 . 105 ; 63 11 . Ram 42, Gopal 35, Hari.26. 

12. 50 oranges, 35 apples, 27 plums. 18 . A C Hs 8|. 

14 . .( 4 /?j. 1244, 1460, 1796. 16.3507. i8873Srl. 

17 . 9306. la 37246. 19 . 175- W. 5878. ZiQ 7 ‘ 
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82 . 31352. 23 . 109 i 278. 24 . 403. 25 . 141- 26 (i) 1830. 

(2) 5050. (3) 155. (4) 256. (5) 240. (6) 800 i 7 ) 493 - ( 2 ) 1430. 
27 . i?j.2704. 28 . 960 miles. 29 . 156. ' 80 . 519317>• 

31 . 99735 ; 10137. 33 . 100191. 33 . 99997ocx)02. 

34 . 9999) 999. 35 . 10876799. 


Ex. XX. (p. 00 ) 

1. 942636 ; 999457944 » 992140936 ; 9920146. 

2. (i) 4352- f2) 10924. (3) 33*8939- (4) 3857. 

3. (i) 60 ; 6 ; 10277. (2) 29889 ; 33*8377. (3) 33493*9 ; 

36438018. 4. 1370 ; 25780 ; 17363. 

5. (i) 43555*6 ; 7*21448 ; 8552448 ; 5027211. 

(2) 1252562304 ; 1613118976 ; 3769357248. 

13) 7490168136 ; 4334453248 ; 3*60438848. 

(4) 15735060 ; 461981520 ; 148C0510675. 

6. (1) 2558192 ; 2295864 ; 77967*98 ; 448602324. 

(2) 157739562 ; 3037947*2 ; 4288179204 ; 672604515. 

7. (l) 49110419796 ; 144872064531 ; 63723226584. 

(2) 996275287620 ; 397685408184 ; 5334673883463. 

(3) 44818796323449 ; 603155680760244. 

8 . 1269488804031 : 25332654572848. 


Ex. XXL (pp. 63-64.) 


1 . (*) 4396630 ; 21983150 ; 65949450 ; 109915750 ; 549578750. 

(2) 959*75 ; 2238075 ; 4795875 5 7993125. 

(3) 439556825 ; 2197784125 ; 6593352375 ; 

10988920625 ; 54944603125. 

(4) 439545546 ; 44354*4146 ; 44394100146 ; 443980960146. 

(5) 556032 ; 5768832 ; 57885248 ; 57908416. 

(6) 96081172 : 1056892892 ; 11625821812 ; 873412792088. 

2. (l) 1369 ; 2025 ; 2304 ; 3025 ; 4225 ; 5625 ; 4096 j 5041 ; 6889 ; 

. 9216 ; 15625. * 

(2) 11664 ; 22201 ; 24336 ; 33489 ; 46225 ; 152881 ; 228484 ; 
207936 ; 274576. 

8. (59)*-(6)* I (8s)*-(ii)» ; (io5)»~(2i)« ; (22i)*-(24,* ; 
(397)*-<8*)*. • 

4 . (l) 150000 ; 400 ; 2140200 ; 2805000 
(2) 176384 ; 2892000 j 7386000 } 52640 

5 . (1) 2 ; 9669. (2) 500; 4124. 

6 . 99995356. 7 . 1006434. 8 . 10002,8544 ; 99991331. 


Ex. XXII. (p. 66.) 


4 jtefJ 62XQ...48 ; 9607. 

78556...6S ; 99904...S3. 
,( 3 ). 74 iS?^X ..53 5 I8i554-*6j 450314...66. 



2 . 


1 . 

6 . 

8 . 

11 . 

12 . 

14 . 


1 . 

4 . 

8 . 

13 

15 . 

20 . 

24 . 

27 . 

30 . 

34 . 

35 . 
38 . 
41 . 
43 . 

4 a 

50 . 

53 . 

58 . 

60 . 

62 . 

63 . 

66 . 

67 . 

71 . 

75 . 

79 . 

80 . 


(4) *733534..*7 ; 1195921...til ; 1063041...7 ; 79728o..,79; 

154457.. .242. (5) 120696...136 ; 37663...30 ; 4565...5I2*{ 
(6) 28716695...68 ; 19339815...68 ; 10028052... 152 ; 4099...133. 

(1) 7592...4 i 759...14 1 75—464 ; 7—2964 ; 15*8... 14. 

(2) 1750863...1 ; 583621...I j 350172...16 ; 250123...11 ; 

194540.. .t6 ; 159169 ..21 : 134681...51 ; 116724...16. 

(3) 722185.64 ; 515846...139 ; 401214...39 ; 328266...39. 

(4) 1237807...[ ; 412602...126 ; 247561...251 ; 176829...501. 

(5) 7859—3851 ; 11171—4593 J 8787...1988. 


Ex. XXIII. (pp. 68 - 69 .) 

52. 2. 78. 3 . 21. 4. /^s.288. 5 . 7 hours* 

A /?s.224, B /?s.336, C Rs.448. 7. A 410, B 902, C 1312. 

7 ?j. 265 . 9 , 33. 10 . Son y?s.45000, daughter 15000. 

Each man /^j.1050, each woman A*f.875, child Rs.17^. 
i 44 d. 13 . A J?j.422, B /?j. 633 , C‘^.r.844, D /?j.io55. 

Rs.a. 15 - 6. 

• 

KiscellaiLeoiiB Examples I. (pp. 71-76.) 


533884537- 2 379708. 

7222 and 8456. 5 . (i) 119. (ii) 2268. 

2378. 9 . 172180. LO. 400. 

188521 males, 246090 females. 

22771. 16 . 305. l 7 . 17350- 

49505296. 81 . 480. 21, 2220. 

51 ; 6 . 25. House 507200. 

1st 8799 » 3557 J 3*’4 5204. 

31 . ^.r.2914. 38 


3 . 63550 and 62128. 
6. ^J.23006. 7. 38. 

11. 3679. 12. 191. 

14 . (4010)*-(2779)*. 
18 . 723 19 . 1865. 

23 . 581506 ; 581550. 
26 . 13. 

28 . 203. 29 . 400. 

33. He gains Rs.t^, 


52 years. ol. Ks.2gi4. 38 . 139. 

Eldest 1230928, second ^5.706806, third ^j.489764. 

180440. 36 . 435 seers. 37 . C is 3 years older than J>. 

A has 80, 569, and^C 157. _ 39 . 29. 40 . 1429. 


/fx.790. 43 . 

99 hours. 44 . 

rem.~i02. 46 . 

After 9 hours. 49 . 

4997. 61 . 


2568307. 
B Rs.io^ C Rs.i^. 


.^x.3337, ^j.3201, Rs-soyOf /?x.2949. 

(10208)* - (8983)*. 45. Quotient** 2442 j 

RS.S240 47. i?x. 5938 io. 

C had Rs. 1545 more than B. J . 


A Rss, 

38664. 67 . 

A 167, B 501, C799. 
(I) 1440. (2) 300. 

15. 64 . 45 


62 . A Rs.2$j B R, 


2 

7 

6 

9 

, 5 

I 

4 

3 

8 



58 . 286. 0. 

Si. A Rs.sooy Rs.y^ ; 

C Rs.iooo^ D RsMf^. 

65. i?x.i 25 o. 


49ii04i9j%6 ; 144872064531 ; 63723226584. 

18441216. 68. Rs.6yo. 69 . 4 <^ 70 . 

139. 73 . 1044 miles. 7 a 224 

todays. 76 . ^x.ii. 77 . 105. -'^^78. 

A Rs. ^46f B /?x.569, C ^x.ii6o, D Rs 1700. 

He gained Rs.4 a head, no. of bullocks** 175. 




312. 

57*4 

49, 
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£z. XXIV. (pp. 80 - 81 .) 

1 . (i) 272a.; 304a.; 6y2a.\ 720a.; 110412.; 134442.; 1520a. 

(2) 1392a.; 1920a.; 3920a.; 7360a ; 156a.; 334a. 

(3) 582a.; 86ia.; 1403a.; 1279a.; 3755a. 

2. (i)6528;>.; 10752/.; 18624/.; 28032/. ; 65664/. ; 95232/. 

(2) 16188/.; 14736/.; 50988/.; 15J524/.; 181512/^ 

(3) 2979/.; 15‘1/*; 1541/-; 1857/. 

(4) 81693/.; 105647/.; 240067/.; 969769/.; 87731/; 

6073/.; 65959/. 

3 . (O3328/J., 9984/.; I2i6/.r., 364S/.; 7192/j., 2157^.; 

2350/J., 7050/.; 1315/’^-. 3945 /- 

(2) 5609/j., 16827/.; 1I031/J., 33093/.; 14438/^-, 43314/-; 

30513/j., 91539/.; 5005i/j., 150153/.; 875/^., 2625/.; 

13791/J., 41373/- 

4 . (1) 6080^., 24320^:.; 10880^., 43520^'.; 17920^., 7i68of.; 

24960^^., 99840^-.; 33600^;, 1344^04:.; 27020^., 108080^. 

(2) 32945.?-131780^.; 79754f-/3»9oo^-; 129860^?-./519440^.; 

24 i 454 r-> 965804:. 

(3) 15550^., 62200^.; 17237^^,68948^'.; 3062696^., 12250784^:. 

5. 68950^. ; 87805^:.; 235704:.; 76058314:. 

6. (i) 5600/^., 16800/.; 5920/j., 17760/.; 6760/j., 20280/. 

(2) Ssq/j., 2550/.; 24928/j., 74784/.; 77280/j., 23i84q/. 

(3) 547392/J., 1642176/.; 40314/j., 120942/.; 

io872oq/j., 3261600/.; 26464/j., 79392/. 

7 . (i) 1458, 2916, 5832 ; 1850, 3700, 7400 ; 2456, 4912, 9824 ; 

2854, 5708, 11416 ; 8486, 169V2, 33944; 

194806, 389612, 779224. 

(2) 1717, 3434, 6868 ; i94S3» 38906, 77812 ; 

146492, 292984, 585968 ; 115018, 230036, 460072. 

8. 2412,9648 ; 4242, 16968 ; 480T, 19204 ; 96181, 384724. 

9 . (1)6400000; 28501 ; 48604; 40015 ; 19729. 

(2) 169574 ; 99741 ; 309206. 

10 . (1)6900?.; 9960J.; 15900J.; 28040J.; 181720J.; 161840J, 

(2) 1421 j.; 9818.?.; 15813J.; 69137J.; 128067J. 

(1) 15600^.; 23520/f.; 37440</.; 97200^.; 443760^/.; 

1210320^.; 2216640^. 

(^) 32340//.; 47676*/.; 99972*/; 126300*/; 222324*/ 

(3) 560*/; 9726*/; 2733*/; 89900*/ 

(4) 157362*/; 17201^.; 82481*/; 305997*/ 

19 . (1)42437-; 73917-; * 33937 -; 28364^. - 

(2) 974037-; 1470427-; 576300^.; 805639797. 

19 . (i) 372, 744 ; 450, 900 ; 334* 668 ; 468, 936 ; 212, 424 ; 418, 836. 
(2) 195840% 3916800 ; 4131840, 8263680; 4192320, 8384640; 
01^-2, 6^824 ; 248472, 496944 ; 1020144, 2040288. 

.. (3)^3827% 76544; 23035, 46070; 187025, 374050; 422353, 844706. 
'W f49649» <498098 ; 1030047, 2060094 ; 4385659, 8771318. 
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(5) 935760, 1871520 ; 576840, 1153680 ; 516480, 1032960 ; 
313440, 626880 ; 70428, 140856 : 55664, 111328 ; 

48054, 96108 ; 4574304, 9148608 ; 778428, 1556856 ; 
61056, 122112 ; 936360, 1872720 ; 327520, 655040 ; 
*57728, 315456 ; 2^796, 47592. 

14 . (i) 7600, 5700, 3800 ; 10240, 7680, 5120 ; 646080, 484560, 

323040 ; 148560, II1420, 74280 ; 726640, 544980, 363320 ; 
725760, 544320, 362880. 

^2) 936, 702, 468 ; 11588, 8691, 5794 ; 171644, 128733, 85822 ; 
341260, 255945, 170630 ; 261188, 195891, 130594. 

15 . (i) 96615 ; 18033 (2) 5706 ; 3059 ; 2359 ; 28007. 

(3^ 7959 • 167190. (4) 47855 ; 91000. 

16 . (1) 72346 ; 90009 ; 696543 (2) 72346 ; 80563979 ; 696543. 

17. 260. , 18 . 173. 19 . 93 20 . loi. 

Ex. XXV. (pp. 82-83 ) 

1. lO /?y.i3i. 14(7 Sp ; /?s.2g9 8a. sp ; 265. 13a 3^. ; 7 ?j .3538 

oa 2p. , i^j.197 8a. \p ; Rs 2yjg la. tp. 

(2) /?j.38i 4. 8a. \op. ; ^i?J3350. 7a. io/>. ; Rs.10^24. iia. sP- » 
^j.5039. 7a ip ; /f.r .5433 15^ 

2 ffj.15436. 10a. ips ; /fr. 19290 la. sP^. ; Rs.8$Si. 14a. Ips. ; 
7 ?j.i 3983 . I Id. ; /?r.b6528. 

3. (i) 7 ?jr 26 ; Rs.6 ; /v’j.1185. 14a : Rs6^7. 

(2) 32677. 4a. 2/r.*; A'j 16152. II ; A’i.842. 

(3) Aj 5357. 7a. ; A19325. 6a. ; Rs.739- I5«- ^ps. ; 

RsSog J5a. 3Ps. j ^j.902. iia 

4 . (i) Aj.824 ; AV473 ; Rs 316. 4a 

(2) Ar 181 ; Aj.93 ; Aj 2876 ; Af.19. 

5 . (I) £288 IS. ; £2S3 19 ^- ; jC 37S 19 ^- 3 ^ i £lt- 7 J. ; 

;^374 iij. 8d, ; ;^655. 13^. 6d. 

(2) 3^- 4 ^- ; £^95- i/f. Iiirt^ ; £128 8s. 6\d ; 

^364 iij 8d. ) ^83920. i6j. 24 rf. 

(3) £3^^ i-y- 7 id £\^s 7 id. ; £1041. 13^- 8|(/. ; 

;^295. 18.1 3|(/ , ^433 IS. 2id ; ;^38o2. 8s. sd. 

6. (I) £449522. loj. ; £242778 , £4807. 61. ; £110762. I2J. 6d. ; 

£178. 12^. id ; £162. 17J 3d 

(2) £252. 5^ 8d. ; £82i;5. i2J. ; £3611. lOf. j £47. I2j. 4d. ; 
£2057. I2J 2id ; £49649 5^ 

(3^ £31920 15J. ; £26106. 3s. ; £4587. 5s 6d. ; £3513* 5^^ 6(f. j 
£42. os. sd. 

7. £156. 7s. 4d 8. Rs.20 8a. 6/. 9 A5 52. 9a. 10 . Aj.1125. 

Ex. XXVI. (p. 84 .) 

1. 60, 120 ; 100, 200 ; 92^j. 4J., gs 4*. ; 835, 

512£^s. 8jr., 1024^. 8s. ; 10217^^. 3;., 20434^!. 34. 

2. 1062, 2124 ; 2359, 4718 ; 1750, 3500 ; 2481, 4962 ; 20759, 415^8. 

3 . 46i45fri 2s, ; 356000 ; I47rrj. 2/. 6d. ; I250£rj. 2S. 

A mmt * .jnnfr* • dAAi* h , * 
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6. 2752^J. 40 J. ; 1277 19J.; 5669^?!. is .; gogs. ioj. ; 

616;^j. 4s. lid. I 3S7gs. jgs. o^d. 

0. 154^. 8j, ; 1034^. 5<. 6 d. ; 100; 6172^ 4^. 6 d. ; 35. 

7 . £2. iis. gd. ; ^£51. gs. $d. ; ;£^i82. lu. Sd. 

8 . Rs.yij. 4a. 8 p. ; i?j.968. 12a. ; i?^.9038. 12a. 4 p. ; /?j. 283. 8a. ; 

Rs.107 ; /?f.2i. 4a. 

9 . 147840. 10 . Rs.Sooo ; i?5.6o3o Stc. 

Ex. XXVll. (pp. 85 - 88 .) 


1. (i) Rs. 2. iia. ( 2 ) i?j. 2 . 6 a. 5 ^. ( 3 ) /?j.2. 5 a. gp. 

( 4 ) Rs.2. 12 a. 6 ;^. ( 5 ) Rs. 2. oa. 8 /. ( 6 ) Rs.2. 8 a. 6p. 

( 7 ) .ffj. 29 . 5 a. 3 ^. ( 8 ) i?j. 57 . oa. jp. ( 9 ) /?J. 3 I 3 . 2 a. IP- 

( 10 ) Rs.^Sj. iia. I/, (ii) i?j. 5 o. 6 a. 5 /. ( 12 ) ^j. 102 . oa. jp. 
( 13 ) Rs.2o6. 7a. 2p. ( 14 ) i?j. 3 o 8 . 7 a, 7p. { 15 ) /?j.i 205 . 14 a. 2 /j. 
( 16 ) Rs.gi2. 15 a. (17) i?A 28 i 3 . 5 a. 4p. ( 18 , J?j.io256. 9 a. 10 /. 

( 19 ) 18632 . 2 a. 5 /. ( 20 ) J?j.25536. 9 a. 8p. 

(21) /?j.28i4I. 14 a. lip. *' ( 22 ) /?j.346ooi. oa. 8p. 

2. ( 1 ) £2. 10s. 2d. ( 2 ) £s- IS. 4d. ( 3 ) £3. i 8 j. 2id. 

U) £136. 17s. 7d. (5) ;^i5o. 8s. 6^d. (6) ;^2oo. 17J. io|<f. 

(7) i;49o8. IS. 4^d. ( 8 ) £$9^67. 3^- 7l^- (9) £^0798. 5s. gld. 

(10) ;£i 6004 . IIS. 7 d. 

3. ( 1 ) Rs.44626. iia. lip. ( 2 ) 34717 . 4 a. 8p. 

(3) ^^.38349- loa. 2p. (4) / 235 o 6 - >4J- W- 

2 ) ;^30485. 17J- ( 6 ) ;62478o. I2J. G^d. 

113 . 6s. 5. £1667. os. 3 ^.'’ 6 . ^j. 368 . 30 . 3 ^. 

7. ^.r. 9691 . iia. 6fi. 8 . £311‘ us. lo^d. 

Ex. XXVIII. (pp. 89 - 91 .) 


Rs.8. 6a. up. 
Rs. 2S^ 14a. ^s. 
Rs.su. 8a. icp. 
Rs.2163. ga. 8p. 
Rs.2183, 14a. gp. 
Rs.siB. 13a. lop. 
Rs. 48 s> 14a. gp. 
Rs. 1364. 4a. up. 
6s. oSd. 

6s. 7fd. 

£S8. 7s. loid. 


(2) ^5.28. 12a. up. (3) Rs.io. 12a. sP- 
(5) Rs.43. 10a. 2ps. (6) /?j.i25. 15a. ip. 

(8) ^j.79. 8a. tp. 

(10) i?J424. 13a. icp. 
(12) i?.r.447. 6a. lop. 
(14) Ra.i. la. ip. 

(16) y?f.898. 5a. 4p. 


(2) IIJ. 8id. 

(5) 5 -f* 7id. 

(8) £288. 3s. 11 id. 


(3) 4 s. oid. 

(6) £39- loJ* 7ld. 

(9) £49’ * 9 ^- uid. 

Is. s\^’ 


30. i4.r. g\d. (ii) £4. 7s. 8\d. (12) ;(S!ii8. i8j, 

467. 4^. uid . <14) Z179. i6j. lo ^ d . <15) ;^446. 14X. g ^ d . 
478. 15^. 7ld. (17) £76. i6j. gid. ^ 

Rs.4727. 15a. loA (2) ^.r.f262. 12a. icp. 

Rs.joSs. »3«* lop. (4) £1184. 14J. lo^d. 

■7. I6a 6id. (6) .^.32924. iia. II/. 

15a. (8) ;f264. 17A 6d. 

; 6id. 0. i?A294. xia.. ips. 0. ^3. ia o^d. 

0 . p^$go, 20, up. 9 . J?A57. 2a. 1^. 
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10. Rs.s6. loa. 6p, 11. i?j.36s, to. 12. £2. os. 2i</. 

13 . /?J.250.’ I2a. lip. II. A £26. i$s.7d.‘t B £a 3^9^> lod.; 

C£n. ts. ^d. 15 . Rs.i(i. i^a. \p. 16 . £i^. i&s. ii\d. 

Ex. XXIX. (pp. 93 - 94 .) 

I. (i) JRs.z?. oa. 8p.i Rs.127. 15a. 6p.; J?s.$41. 12a. 

(2) Rs.2o6. 14a. 4 A; Rs. 47S. oa. 3p.; JRs.34^. iSa. 6p. 

(3) ^J.328. isa. 4A; *3«. 7A 

(4) Rs.440. 5a. 6p.; Rs.ijgi. 12a. 

(5) j^*S9- lod.; £41. 15s. gd.; £874. gs. gld. 

(6) £34** £2622. 9J. Jiid . 

(7) Z6046. los. i\d.‘, £g43<‘ 7s- 4\^‘ 

(8) ;fi995- £*493 - *8j. g%d.\ £\ggi. i8j. sd.i 

£2489. 18s. old.; £2g87. 17s. ;^3485* i7J- 2|«-; 

43983« lod.; ^£4481. i6j. sJ//.; ;J 4979- *6^. o^d.; 

25477- I5J- 7!<^-; *5975- 15-^- 3^ 

(9) i?f.i333. 50:. /?J.2O0O. ex?. 3;i>.; /?j. 2666. iirt.; 

^j.3333. 5a. 9A; AV.4000. oa.(^.; Aj.4666. iia. 3^.; 

5333. 6a.; if?j.6ooo. CXI. 9A; Aj. 6666. iia. 6A; 

Aj.7333. 6a. Sp ; Rs.8000. la. 

(10) £86. IS. 5d.; £g2. i$s. lod.; £10^. i8f. 8d.; 

;^H9. 3 j. 6d.; £13'^- 8 j. 4d. 

(11) Aj.1362. la. 5p.; Rs.1466. 13a. lop.; Aj.1571. loa. 3p.; 

Rs.1781. 30. Ip.; Rs.iggo. iia. up.; ^5.2095. 8a. 4A 

(12) ;^i297. 19J. 8 id.i £13^4 4 ^ » ;Ci 47 *-oJ- 

£1557- ns. 7|<^-; £^644- 2s. 3id. 

8. (i) Af.4668. 14a.; Aj.6739. 7a. 6p. 

(2) Aj.37559. 5a. 4p.; Aj. 18750. 3a. 

• (3) A.f.72415. 2a.; Aj. 10005. 7«. 

(4) /?j.22i68 . iia.; Aj.20182. 8a. 

15) AM9492. 12a. 6A; Aj.3147603. 7a. 6p. 

(6) 29495 - 22392. i8j. loi//.; £3676. 13s. lo^rf. 

( 7 ) 27625. 9J- 8|//.; 2537. JJ. 2*818. iij. 6d. 

(8) /?.r. 59901. I 2 a.; Aj.275661. 2a. 8p. 

3. (i) Aj.1774. 5a, 8A; i?.r.86s. 6a. 8p.i 2309* 9^» 

(2) Rs.267. 4<s. Rs.283. 4a. 2p.; Rs.315. 2a. lOp. 

(3) Aj.27527. 6a. 6A; Aj.23537. I4<»- 'lop,; AJ.16356. 13a. icj^, 

(4) 211653. I2J. skd.; 2 * 2177 - 7 S’ 7 ^^-; 2 * 4796 . 3 ^- Si<^- 

(5) 263881. iSJ. £67116. 6s. lid.; £103930. iis. ti;d. 

(6) Rs.7473. 6a. 16662. Sa. 6p. 

(7) Af.10^4. 9a. 8A; Af.50451. 6a. 4p. 

(8) Rs.379207. loa. 6p.; Rs.22t737 8a. 

(9) 24^56820. iiiT. o|(/.; 24823315. IS-*- 3^; 

2*3950280. 8s. $ld. 

I- (1) 2*27903- n. sd.; 2 * 993 - 7 -f- 9 ^?- 

(2) >?.r.6i892. 13a.; A.f.86151. 14a. 

(3) 244 * 54 - *8<*- 5*^1 2225382. taj. 
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(4) 127023. 13<2. 8 ^. ; y?J.299362. oa. 8p. 

( 5 ) ;549593o8. iZs. ; 56051090. 3^. 

d. (i) Rs.$. 12a. 2p. (2) Rs,\\ 2. 2a. (3) i?j.56. 8a. 

(4) i?j.3o8. ya. (s) £^(>1. 2s. 6d (6) ;^278. 6 s. 2d. 

(?) i?J.3889. i4rt. (8) ;^io46. lys. 6</. (9' /i^j.5342. 3a. 3^. 

(10) Rs .7223.8a. sp. (ii) ;6M62. 17 J. Blrf. (12) £1/62. 55. 

6. (i) ./?j.3655.6a. 4J>. (2) /iV.487. 3a. Bp. (3) ;^i6. 2s. Bd. 

7 . ;Ci 393 - 8 j. lold. 8 . /?j. 2905. 4a. 4JA » A*j. 2I9. iia. 7^^ 

9 . ought to pay /i’j.49. 6a. 

11. 2,860 os. 7ld. 12 . ^^68423. 

Ex. XXX. (pp. 97 - 98 .) 


1 . (I) 

(2) 

( 3 ) 
< 4 ) 

(5) 

(6) 

( 7 ) 

( 8 ) 

(9) 

(10) 

(11) 

(12) 

2 . (I) 


(2) 


(3) 

( 4 ) 
3. (1) 

(2) 

( 3 ) 

, ( 4 ) 

*. (I) 

( 4 ) 
•<<») 

w 


Rs.s. 14a. 10/. ; Aj.56. 4a. 4p. ; jRs.6$. 12a. Bp. 

/?j.i72o. 8a. 5^. lem. ip. ; /?j 4k 14a. 10/. ; Aj.39! 10a. Bp. 
Ils.674. oa. 2p.\ Rs.^B. oa. Sp. ; Rs.i22. 15a. $p. 

£13. 7 s. 7 \d. ; £^. i 5 ‘f- zia'. ; ;^* 37 . 14J 7\d. 

£6. I2J. 9|/j'l ; £^. j6r. gld. ; £B. J2s. iiid. 

£S. 16s. 7 H ; ;^ 47 - 7 - 5 . io^d. ; 139. 4ld. 

/?j.492. 6a. 6p. rem. 6p. ; Rs 164. 2a 2p. rem. 6p .; 

Rs 66. 6a. i ip. rem. 7a. 6p. 

Rs.64^. 9a. icp. rem. la. 4p. ; Aj 209. 3a 2/5. rem. la 4/5. ; 

Rs.yy. 15a, 7p. rem. Re i. 3a. yp. 

^.r.141. ya. yp. rem. yp. ; Rs.^y. 6a. ^p. rem. 9/.; 

Rs.4. ga Ip. rem. A’r.i. 11 a. 8/. * 

£g os. ii^d i £7. 2s. 6d. 

141. 7 ld. ; ;^3S. 14J. rdin. 2d. 

£8 15J. gid. rem. loj. 4id. ; ;^i6. i8j. lojrf. rem. 13J. 8^/. 
;^ii9. I 7 f. 2id. ; £yg. i8r. ild. ; ;^59. i8j. yd. rem. 2g. ; 
;^47. i8r. lo^d. ; £3g jgs. ojrf. ; ;^34. 4J. lo^d. rem. 5^. , 
/29. I9r. rem. 2^. ; £26. 12s. 8.}d. ; £23. igs. sid. ; 
^21. 15^. lod. tern. 10^. ; £ig. igs. 6\d. rem. 6q. 

Rs.$44. 6a. i Rs.362. 14a. Bp. ; Rs.2y2. 3a. ; Rs.ziy. 12a.; 
Rs.iBl. ya. 4p. ; Aj.155. 8a. 6p. rem. 6p. ; 

Rs.\ 36. la. 6p, i A.9.120. 15a. 6p. rem. 6p. ; Rs.ioB. 14a.; 
Rs.gB. 15a. yp. rem. yp .; ^^.90. iia. Bp. 

Rs.134. la. Bp.; Rs.J 53 3a. ip. ; AJ351. 2a. 6p. 

£47. i8j. io\d. ; £22. 15J. o^d. ; £8. 14J. yid. 

Rs.14 12a. Bp. ; 12a. 4p. ; Aj.39. la. 2p. 

Rs.44. 14a. iqp. ; A.r.24. 2a. lop. ; Rs 40. oa. 2p. 

£it. lys. Bid. rem. 2ld. ; £23. 14s. 6ld. rem. 4^. ; 

/$. lys. gid: 

£3. gt. iid ; £4. os. o\d. j £3. iBs. i^d. 

Rs.262.8a. 2p, (2) £17. 13s. Bd. (3) Rs.33. 15a 4p. 

i4Si 8f<f. (5) ;^8. 15J. 2ld. 

Rstl, 2a. $p. rem. 8a. 6p, 

£g. t3s. 2d. rem. lor. y^d. 

^s. 9 . too. 6p. ; 90 . sp. ; Rs.4. iia. iqp. 


( 8 ) A.r.11. ya. 2p, 
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5 . (i) ^j.87. oa. lop, rem. 6a. ; i?j.8o. 5a. lip. rem. 15a. 8/, j 

7 ?j. 8 . 13a. rem. J?s.4. loa. 8p. 

(2) ^j.215. ita. 8p. rem. 4a. iqp .; /fs.i47. ga. 4p. rem. 14a. 2/. ; 

/?j. 10. 12a. “ip. rem. Rs.yi. $a. 4p. 

(3) Rs.6. la. Ip. rem. Rs.14. 62. up. 

(4) Rs.g. 13a. $p. rem. Rs.14. za. -ip. 

(5) 4257^. os. o%d. ( 6 ) £166. 14J. s^d. rem. ;^i. 35, grf. 

( 7 ) AiQi- lor. 2^<^. 18) ;£i 473 - 9 ' 3 ^* 

6. (i) /?J.3. im. 8^ (2) /^f.5. 4a sA (3) t5a.4p. 

(4) ;£i 2. los. 4id. (5) £^. 4J. 7^d (6) Rs.ii. 2a. 2p. 

(7) Rs.5. 3a. gp. (8) £4. iis. gld. (9' £isi’ is. 

(10) £2. 3J. 2^d. 7 . Rs.iss- 3a. 2p. 8. Rs 107. 10a. 

9 . S-f- 7 H JO. 15a. 10/. 

11 . 19J. 8id. 12 . Rs.13. 4a. tp. 

Ex. XXXI. (p. 99 .) 

1 . (i) 98 ; 41. (2) . 156. (3) 45 : 478. (4) 184 ; 290. 

(5) 345 i 648. (6) 347 ; 247. 

3 . (I) 9 - (2) 729* (3) 800. (4) 278. (5) 155* 

3 * (0 365 rem. 2a. {2) 22 rem. AV.i. la. ip. 

(3) 399 2J. 2d. (4) 74 rem. 3J. yd. 

4 . 1142. 5 . 13. 6. 121. 7 . 921. 8. 480. 9 . 96. 10 . 4 gals. 

Ex. ?XXn. (pp. 102 - 105 .) 

{Indian Bazar an(p Avoirdupois Weights.) 

1. (1) 52060 kan., 65075 to, ; 31720, 39650 ; 194108, 242635. 

{2) 119408, 149260 ; 64000, 80000 ; 116000, 145000. 

2. (1) 78578 kan. ; 117153. (2) 538571 ; 564291. 

3 . 1610 mds. 21 sr. 14 ch. ; ii799 mds. 3 sr. ii ch. ; 4695 mds. 

15 sr. 15 ch. I to. ; 30476 mds. 18 sr. 3 po. ; 6750 mds. 

36 sr. 2ch. ; 1363 mds. ii sr. 5 ch. 3 to. ; 4890 mds. 26 sr. 

4 . 2616 ; 110880 ; 167895. 

5 . 873600 ; 65118176 ; 77414400 ; 361576. 

8. 8162 kan. 18 mds. 5 vis. i sr. 2 to. ; 62 kan, 10 mds. 8 sr. 4'i ta.; 

I m. 4rat. i dh. ; i3kan. I3mds. iota.; 5 kan. 14 mds. 5 vis. isr, 

7. (i) 20895 oz., 558402. (2) 216160 oz.; 10708 lbs. 

8. (1) 1441331 J 2149817 ; 1741872 ; 6912. 

(2) 31497 ; 4301 ; 534793. 

“• y) 39 tons 2 cwt. 2 qrs. 14 ft>s.; 10 tons ii cwt. 26 lbs. li o*.j/ 
•J2 tons 19 cwt, 7 lbs. 6 oz. 3drs. ; 2 cwt. 1 qr. 3 ibs. 9 oz. I^d^^ 

(2) 4 tons I cwt. 3qr.^. 7 ft>s. 5 02. i2drs. ; 28 tons 3 cwt. 2 qrs. 

6 tons 12 cwt. I qr. ilb. 15 oz, ; 372831 ions 5 cwt, 7 

(3) 9 tons 13 cwt. 17 fts. ; 494 tons 19 cwt. 1 qr, 24 13 oz. j 

9 tons 7 cwt. 3 qrs. a6 fcs. 14 oz,. 6 drs, / 

1245 tons I cwt. I qr. 3 tbs. 8 drs. 
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10. (i) 451 mds. 6 sr. lo ch. (2) 573 mds. 24 sr. 10 ch. 2 kan.. 

(3) 1177 mds. 36 sr. 2 ch. 3kar. (4) 694 tons 5 cwt. 27 &s. 7 oz. 

(5) 120 cwt. 2 qrs. 6 lbs. 2 oz. (6) 150 tons 13 cwt. i qr. 26 lbs. 
11* (1) 133 mds. 22 sr. 13 ch. (2) 544 mds. 27 sr. 11 ch. i kan. 
(3) 214 mds. 34 sr. ii ch. zkan. (4) 14 cwt. 18 flks. 

(5) 33 tons 12 cwt. 2 qrs. 25 lbs. (6) 53 cwt. i qr. 23 lbs. 14 oz. 

12. (l) 2652 rods. 18 sr. ; 3978 mds. 27 sr. ; 7957 mds. 14 sr. 

(2) 32482 mds. 9 sr. 8 ch. ; 28421 mds. 38 sr. 5 ch ; 

81205 mds. 23 sr. 12 ch. 

(3) 2645 tons 13 cwt. 16 fts. ; 2866 tons 2 cwt. 2 qrs. 8 lbs. 

U) 3734 tons 3 cwt. i qr. 4 lbs ; 44809 tons 19 cwt. i qr. 2o9>s. 

(S) 144 tons 13 cwt. 3 qrs. 26 lbs. 14 oz. 10 drs. ; 

233 tons 2 cwt. 2 qrs. 4 lbs. 7 oz. 9 drs.; 

377 tons 16 cwt. 2 qrs. 3 fts. 6 oz. 3 drs. ; 

1069 tons 3 cwt. 1 qr. 13 lbs. 12 oz. i dr. 

13 . (1) 4 mds. 2 ch. 2 kan. rem. 58kan. • 3 mds. 2ch. rem. 4 ch. 

(2) 10 mds. 39 sr. 7 ch. 3 kan. rem. 44 kan. ; 

3 mds. 26 sr. 7 ch. 3 kan. rem. 268 kan. 

(3) 18 mds. 28 sr. 9 ch. rem. 46 kan.; 31 sr. 3 ch. rem. 714 kan. 

(4) 5 tons 8 cwt. 2 qrs. 18 !bs. 9 oz. ; 

2 tons 17 cwt. 2 qrs. 3 lbs. 3 oz. 13 drs. rem. 3 drs. ; 

I cwt. 3 qrs. 23 fts. 1 oz. i dr. rem. 476 drs. 

(5) 4 cwt. 1 qr. 2 lbs. 13 oz. 3 dis. rem. 80 drs. ; 2 qr. 23 lbs. 

12 oz. 13 drs. rem. 8 to drs. (6) 28 ; 27 ; 17. 

14 . ;£i, ss. 15. 2s, lofd 16 . 15a 

{Indian Jeweller^s and Troy Weights). 

I* 9939 ; 57956 ; 62534 . 

3. 146 to. II m. 3 ra. 2 dh. ; 556 to. Za. 2 ra.; 97 to. 7 m. 3 ra. ; 

338 to. la. 4 ra. 

3. (1) 74294 ; 91697 ; 52272. (2) 92160 ; 4750 ; 79480. 

4 . 2 lbs. 4 oz. 6 dwts. 16 grs. ; 25 lbs. 4 oz. 16 dwts. 10 grs. ; 

i 67 ott>s. 50Z. 3 dwt 5 . ; 56 ilbs. 70Z. ; isifts. 70Z. 16dwts. I 7 gr 5 . 
6. (1) 383 to. 8 m. 3 ra. (2) 402 to. 6a. i ra. 3 dh. 

(3) 140 lbs. 9 oz. 3 dwts. 14 grs. 

6 . (1) 202 to. 7 m. 5 ra. 3 dh. (2^ 198 to. 12a. 3 ra. 3dh. 

(3) 66 lbs 10 oz. 16 dwts. 23 grs. (4> 57Bbs. 8oz. 15 dwts. 20 grs 
(5) 1 lb. 11 dwts. 19 grs. (6) 187 to. 1211. 3 ra. 2 dh. 

7. (l) 8325 to. II m. 2 ra. ; 9251 to. 4 ra. 

(2) 27805 to. 15a. ; 30123 to. la. 3 ra. 2 dh. 

(3) 1448 lbs. 9 oz. I dwt. 8 grs.; 2173 lbs. i oz. 12 dwts. 

(4} 2159 lbs. 10 oz. 7 dwts. 10 grs.; 10882 fts. 4 oz. 14 dwts. 7 grs. ; 

21349 5 oz. 2 dwts. 13 grs. 

3. (1) 8 to. 6 m. 2 ra, 2 dh. rem. 115 dh.; 
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(3) 4 7 oz. 10 dviris. 23 grs. rem. 7 grs. ; 

1 ] 9 l>. 2 oz. 11 dwts. I gr. rem. 360 grs. 

(4} 9 oz. dwts. 16 grs. rem. 96 grs. ; 

4 oz. 17 dwts. 20 grs. rem. 96 grs. 

(5) 365. 9 . 17#. 10 . 80. 

{Native Physicians^ and Apotkecaried Weights.) 

m 

1. 8275 ; 10478 ; 2862. 

2. 15 to. 2 m. 4 ra.; 41 to. 2 m.; 1332 to. 6 m. 6 ra. 3 dh. ; 30 to. 6 ra. 
2. 17S99 » 11800 i 104932.* 

1. 46^5. 10 oz. 5 drs. I scr. 3 grs.; 93 lbs. 8 oz. 2 drs. 2 scr.; 

16 lbs. 2 scr.; 9 lbs. 2 5.; 3 lbs. 5 5. 19 grs* 

$. (i) 304 to. 4 m. 1 dh. (2) 5 fts. 9 oz. 1 dr. i scr. 3 grs. 

(3) 143 lbs. 9 3. 5 5« 1 g#- 6. (1) 66 to. 6 m. 6 ra. 2 db. 

(2) lbs. 10 oz. 7 drs. 12 grs. (3) 25 n>s. 8 S* 4 3* 1 d* 

(1) 4337 to. 3 m. S ra.; 4698 to. 7 ra. i ra. 1 dh. 

( 2 ) 729 lbs. I [ oz. 4 drs. 2 scr.8 grs.; 2919lbs. 10oz. 3 drs. 12 grs. 

( 3 ) 374 5 oz. 2 drs. < scr. 2 grs.; 501 &s. 7 oz. 2 drs. I scr. 

14 grs.; 17662 lbs. 3 oz. 7 drs. i scr. 

2. (i) 7 ra. 3 ra. 1 dh. rem. 10 dh. ; 6 tn. 5 ra. rem. 46 dh. 

(2) I n>. I scr. 18 gts. rem. 112 grs. ; 

10 oz, 7 drs. 2 scr. 11 grs. rem. 100 grs. 

(3) 5 lbs. 10 oz. 4 drs. I scr. 9 grs. rem. 26 grs. 

5 lbs. I oz. I dr. 2 scr. 16 grs. rem. I2 grs. ; 3 oz. i dr. 2 scr. 18 grs. 

(4) 252 ; 28. 9. 140 pills+Bo grs. 

Ex. XXXIII. (pp. 106 > 108 .) 

% 

1 . 8 ; 24s ; 528 ; 6. 2. (i) 237600 ; 373140 ; 660600 ; 94860. 

(2) 132401045 ; 6679602762]^ ; 1155000. 

3. 24 lbs. 3 oz. 13 dwts. 8 grs.; 6 drs. i scr. 4 grs.; I 2 dwts. 12 grs.; 

5 rads. 10 sr. 4. 36 ; 216 mds. 3 vis. 19 pal. i to. 117 grs.; 
37^460 mds. 10 sr. 10 ch.‘ 

6. 19 mds. 27 sr. 8 ch.; 14 mds. 35 sr.; 98 mds. 17 sr. 8 ch.; 

107 mds. 25 sr.; 6 mds. 22 sr. 8 ch. 

6. 5 cwt. 16 lbs.; II cwt. 2 qrs, 26 lbs.; 6 cwt. 3 qrs.; 7 cwt. 2 qrs. 

24 lbs.; 1 ton 19 cwt. 24 lbs.; 16 cwt. 8 lbs. 

7 . 9361bs.; 394lbs. iioz. ii dwts. 16 grs.; 703jbs. 5 oz. 18 dwts. I3grs. 

8 . 585 Mad. mds.; 648 Bom. mds. and 9 lbs. over ; 4 tons 12cwt.; 

X ton II cwt. I qr. 9 . 442. 10 . 50 fts. 9 oz. 16 dwts. 3 grs. 

11. 6600. 12 . 274 mds. 35 sr. IS. 144. 

14 . 8773 7 mds. 24 sr.; 5848 ka. 18 mds. 16 sr.; 

12761 ka. 5 mds. 24 sr.; 13950 ka. 5 mds. 20sr. 

15. 1 17 tons 18 cwt. I qr. 16 lbs. 16 . 35 sr.; 14 mds. 4 sr. 6 ch.; . 

12 fts. 8 oz. 17 . 7oofts.j 481 bs.; 6 dr& 9scr. 

18 . 54 tolas ; 384 lbs. Troy. 1 ^ 25. 2 ^. 801 toqs § cwt. 

3 qrs. 21^5. 21. 154. 22. 3 mds. 2Ch. rem. 4 j 

118 . 13797 ka. 8 mds. 24 . 1943* 28 ^ a mdft^ \ 
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86* 7895 6 mds. 32 sr. ; 3838 ka. 10 sr. ; 82243 2 mds. 

20 sr. ; 26061 ka. 2 mds. 10 sr. 27 . (1) 3 sr. 27 ta. 

(2) 12 mds. 15 sr. 4 pal. 28 . 84. 29 . 213. 

30 . 114 grs. 31 . 187. 32 . 1290 cWt. 9 lbs. 13 oz. 

33 . 845. 34 . 8 fbs. 9 oz. ; 5 dwts. 35 . Feathers ; 1240 grs. 

Ex. XXXIV. (pp. 110 - 111 .) 

1. 124032, 2976768 ; 215120, 5162880 ; 1616, 38784 ; 

2063, 49512 ; 83503, 2004072. 

3 < 713 gaj. I ht. 2 gi. 2 an. ; 5912 gaj. i ht. 5 gi. ; 

8757 gaj. I ht. 2 gi. I an. ; 439 gaj. i ht. 3 gi. 

3. (i) 28624 ; 324003 ; 18465 ; 760320. 

(2) 185184 ; 2573426. (3) 2000000 ; 1635033. 

(4) 1600555 ; 205862. 

4. 13600 yds. ; 15620 yds. ; 29005 ft. ; 5031 poles. 

6. (i) 32 mi. 4 fur. 33 po. i yd. i ft. 6 in. ; 349 mi. 7 fur. i8 po. I ft. ; 

4 mi. I fur. 36 po. i yd. i ft. 7 in. ; 57 mi. 6 fur. 5 yds. ; 

10 mi. 1 fur. 56 yds. 

(2) X7mi. iioyds. ;i3i mi. 2 fur. 31 yds.; 8 mi. i fur. 86 yds. 4 in.; 

6 mi. 6 fur. 150 yds. ; 31 mi. 4 fur. 115 yds. i ft. 8 in. 

6. 11 lea. I mi. 6 fur. 110 yds. ; 2399 mi. 2 fur. 5 po 4 yds. i ft. 8 in. 

• 7 * (0 333- (2) 4400. (3) 716. U) 736?. (5) 1000. (6) 550. 

(7) 280000. (8) 40000. (9,1 75. (10) 24I. 

8. (i) 80 yds. I qr. 3 nl. 1} in. (2) 7098 bi. 18 ka. 

(3) 699 dan. 2 haths 12 ang 2 yab. (4) 3096 gaj. 6 tasu. 

(5) 56 mi. 1440 yds. (6) 33 kros 3520 haths. (7) 383999. 

9 . (i) 323yds. 4in. (2) 43 po- i ?t. 9in. (31 igsmi. ifur. 23po. 4^yds. 

(4) 46mi 6fur. 2po. 5yds. Sin, (5) 167yds. ina. (6) I42ells. ina. 

10 , (1) 12 mi. 2 fur. 29 po. (2) i fur 18 po. 5 yds. 

(3) 2 mi. 7 fur. 2 po. 2f yds. (4) 9 yds. 2 qrs. i nl. 

■ 11 . (I) 12 lea. I mi. 4 fur. 16 yds. 8 in. ; 1705 yds. 

(2) 585 lea. I mi. 6. fur. 10 po. ; 1352 lea. i mi. 2 fur. 25 po. 

(3) 1446 mi. I fur. 7 po. 3 yds. ip in.; 

2143 mi. 3 fur. 7 po. 3 yds. 2 ft. 4 in. 

(4) 81 dan. 3 ha. 4 gi. ; 102 dan. i ha. 3 gi. 245 dan. 2 ha. 4 gi. 

13 . (i) 69 lea. 2 fur. 36 po. ; 44 yds. 2 nls. 3 in. rem. 1 in. 

(2) 4 mi. 7 fur. 36 po. 7 in. rem. 1 ft. 4 in. 

34 po. 4 yds. 1 ft. II in. rem. 12 po. 4 yds. 2 ft. 9 in. 

(3} 61 mi. 6 fur. 111 yds. i ft. 3 in. rem. 9 in. ; 

5 mi. 5 fur. 72 yds. i ft. 7 in. rem. 2 yds. i ft. 6 in. 

(4) 91 dan. I gaj i ha. 4 gi. ; 55 dan. 4 gi. ; 27 dan. 1 gaj 2 gi. ; 

22 dan. I gaj 1 ha. 7 gi. (5) 58. 

18 . 34 yds. 3 qrs. 4 in. 14 . ii mi. 3 fur. 14 po. 

15 . 29 kros 155 dan. 1 gaj i ha. 5 gir. 16 . 61. 

Ex. XXXV. (pp. 113-115.) 

1. ^3080 { 291020 ; X64895 ,* 86752012735717 :191040. 
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9 . 1117 bi. Ilk. I2ch.; ibi. I2lc. i2ch. 6gan.; i30ibi. I 3 cb. i 5 sq. cub.; 

73obi. 12k. 3ch.; 392bi. 17k. 8ch. 

3. 198000 ; 1093940 ; 690800 ; 3388255. 

4. 34936012800 j 62585395200 ; 107494250688 ; 29376720. 

5. 38160 ; 61875 ; 30604. 6. 65343 ; 235500 ; 16912. 

7. (i) 30 bi. 15 bisv. 2 bisvansi 13 kachvan. 

(2) 86282 bi. 3 pands. 16 ka. 

(3) 5 caw. 5 grounds 533 sq. ft. 98 sq. in. 

(4) 8400 (^a. 3 ruk. I bi. 2 pands. 14 ka. 

(5) 97 sq. mi. 164 caw. 4 man. 

(6) 6069 ghu. I bi. I kanal. 1 1 maria. 2 sar. 

8 . (i) 23184 ; 4827 ; 37584 ; 71240 ; 53993 * 6 . 

(2) 107183736 ; 9531756 ; 5595453 i 35543.3005. 

(3) 242868780 ; 12702096 ; 12043468800 ; 26109864 ; 263450880. 

9 . (i) 103 ac. I ro. 33 po.; 2 ac. 3 ro. 12 po. 5 sq. yds.; 

3 ac. 3 ro. 25 po. 3 sq. yds. 108 sq. in.; 518 ac.'2 ro. 13 po,; 

18j ac. 2 po. 26 sq. yds. 4 sq. ft. 72 sq. in.; 62 ac. 32 po. 5sq.ft. 

(2) 19 ac. 2 ro. 29 po. 2 sq. yds. 5 sq. ft. 81 sq. in.; 

15 ac. 10 po. 15 sq. yds. 1 sq. ft. 138 sq. in.; 

72 ac. 2 ro. 17 po. 2ysq. yds. 88 sq. in.; 

11480 ac. 2 ro. II po. 28 sq. yds. 6 sq. ft. 116 sq. in.; 

56 ac. 2 ro. 25 po. 37 sq. yds. 5 sq. ft. 73 sq. in. 

10. (i) 1400000 sq. links. (2) 2 sq. mi. 523 ac. 

(3) 1 sq. m*. 434 ac. 1840 sq. yds. 268468992 sq in. 

(5) 351 sq. chs. and 5 sq. po. (6) 1035760 bi. 

11. 1800 ac.; 7744 bi.; 320oac.; 43560 bi.; 2400 ac.; 279389 bi. 

12. 332800 ; 9600 ; 80195 ; 1452000 ; 29160000. 

13 . (1) 136 bi. 13 k. II ch? (2) 134 sq. yds. 6 sq. ft. 53 sq. in. 

(3) 148 ar. 4 po. (4) 30 ac. 2 ro. 14 pc. :o sq. yds. 

(5) 98 ac. 2 ro. 18 po. 23 sqT yds. 

(6) 86 ac. I TO. 32 po. 2^ sq. yds. 4 sq. ft. 109 sq. in. 

14 . (i) 48 bi. 15 k. 12 ch. (2) 66 ac. 1 ro. 29 po. 

(3) 5 ac. 2 ro. 10 po. 28^ sq. yds. 

15 . (i) 5915 bi. 16 k. 10 ch.; 19371 bi. 5 k. 8 ch. 

(2) 1255 ac. 3 ro. 32 po.; 4 ac. 5 po. 4 sq. yds. 5 sq. ft. 36 sq. in.; 

6 ac. 2 ro. 35 po. 7 sq. yd.*. 5 sq. ft. io8 sq. in. 

(3) 302 ac. 3 ro. 39 po. 16 sq. yds. 3 sq. ft. 130 sq. in.; 

2840 ac. 2 ro. 15 po. 21 sq, yds. 7 sq. ft. 21 sq. in. 

16 . (i) I bi. 2 k. 13 ch. rem. 7 ch.; 15 bi. ik. 14 cb. rem. 4 k. 3 ch. 

(2) 1 bi. 3 k. rem. 12 ch. ; i ac. 13 po. rem. 2 ro. 28 po. 

(3) 94 ac. 3 ro. 38 po. 17 sq. yds. 7 sq. ft. 25 sq. in.; 

3 ac. I ro. 36 po. I sq. yd. 3 sq. ft. 72 sq. in. rem. 9 sq. in. 

(4) 23 ; 17. 17 . 297. 18 . 653 sq. mi. and 439 ac. 

Ex. XXXVI. (pp. 116416 .) 

1. 2742; 5630 ; 9376 ; 9216. 

2. 1131984 ; 841082 ; 599616 ; 1074088. 

3. 4 cub. yds. 7 cub. ft. 1280 cub. in.; 2 cub. yds. 26 cub. ft. 57 cub.ia,; 
3 cub. yds. I cub. ft. 25 cub. in.; 18 cub. yds. 13cub. ft. 33cub. in. 
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4 . 566386 chouk. 4 cub. yds. 6 cub. cubits ; 

67324 chouk. 2 cub. yds. 4 cub cubits ; 

13470 chouk. 2 cub. yds. i cub. cubit. 

6. 932014080 cub angulis. 6. (i) 464 chouk. 7‘cub. yds. 

(2) 189 c. yds. 22 c. ft. 431 c. in. (3) 2627 c. yds. 3 c. ft. 27 c. in. 

7. (i) 9 c. yds. 18 c. ft. 1534 c in. (2) 90 c. yds. 1 c. ft. 727 c. in. 

(3) 247 c. yds. 25 c. ft. 1470 c. in.’ 

8 . (i) 24 c. yds. 5 c. ft. 832 c. in. ; 50 c. yds. 16 c. ft. 640 c. in. 

(2) 15435 c. yds. II c. ft. 88 cub. in. 

9. (i) 5 c. yds. 21 c. ft.. 1639 c. in. rem. 20 c. in. 

(2) 354 c. yds. 18 c. ft. 1025 c. in. rem. i c. in. ; 

13 c. yds. 6 c. ft. 822 c. in. rem. 246 c. in. 

(3) 26 times and ii c. ft. 700 c. in. over. 10. 7* 

Ex. XXXVII. (pp. 117 - 119 .) 

1. 1603 ; 890 ; 3655680 ; 80520 ; 5735200 ; 29560. 

3 . 6 mds. 2 ch. : 1573 mds. 1 do. 1 pa. i rek. ; 

76190 mds. 5 do. I rek. 15 ch. ; ii4okah. 3 bis. 8arh. 6kat. ; 
7711 mds. 7 do. ; 43347 do. i pa. 

3 . 576000 ; 47923200 ; 52190 ; 2166 mudas 12 ph. 13 paylis. 

I sr. I tipari ; 1465 ka. 7 ph. 2 paylis 2 sr. 28 tanks. 

4 . 65600 ; 40152 ; 9270 ; 10 garces 4 markals 5 padis 4 ollaks ; 

385 ph. 4 markals ; 58 ph. 6 markals ; 15431 markals 2 pad. 

5. 188 ; 1158 : 3518 ; 41528. 

6. 6480 ; 9240 ; 43832 ; 9*380 ; 3936. 

7. 9354 qrs. 7 bus. ; 10007 lasts i qr. i co. 2 bus. ; 

1606 co. 2 bus. I pot. ; 246688 qrs. i str. 

8. 561 Ids. I bus. z pk. i 22 Ids. 7 bus. 1 pk. 2 qts. i pt. ; 

278 Ids. I qr. 2i}us. 3 pks. 3 qts. ; 6250 Ids. ; 

38 Ids. 2 pks. i gal. 2 pts. : 13 Ids. 3 qrs. 2 pks. 1 gal. 

9. 3136 ; 20160 : 8616 ; 28032 ; 225516 

10 . 1032 ; 1400 ; 284463 ; 44284. 11. 10256 ; 459705 ; 24040. 

13 . 55 pipes no gals, i pt. ; 992 tuns 16 gals.; 659 gals 3 qts. i pt. ; 
i96ogals. 2 qts. i pt. 1 gill ; i8i6qrs. 6bus. ipk. igal. iqt. ipt. 

13 . 48 tuns 1 butt 1 hbd i fir. 8 gals. 2 qts. i pt. ; 

6 pipes 5 gals 1 pt. i gill. ; 83 butts 2 kil. ; 

2852 lasts I Id. 4 qrs. 2 bus. 2 pks. i gal. 3 qts. 1 pt. ; 

23211 hhds. 8 gals. 

14 . 11 C. 3 ( 9 . 19 fl. oz. 23m. ; 760 C. 60 . 5 ft. oz. i fi. dr. 32m. 

15 « I cwt. 1 qr. 3 tt>s. 12 oz. 16 16 kan. 

17. 21000 fibs. ; 26 tons 15 cwt. 2 qrs. 24 ttts. 

18 « (i) 623 mds. I rek. (2) 187 gals, i qt. i pt. 3 gills. 

(3) 21 Ids. 3 qrs. I pk. i gal. (4) * 9 * gals. 1 qt. i pt. 

(5) 178 Ids. 3 qrs. 2 bus.. (6) S C^ 6 O. 7 fl. oz. 

19 . (1) 30 gals. 2 qts. I pt. 3' gills. (2) 99 gals, i pt. 

<3) 1 tun 2 hbds. 30 gals. 4 pts. (4) 3lds. 3qrs. sbus. 2pks. igal. 

< 5 ) 17 bps. I pk, 1 gal. (6; 3 C 4 ( 9 . 14 fl. oz. 3 fl. dr. 35 m. 

(i)}656qrs. 3 bus. 1 pk. ; 1760 qrs. 3 bus. 1 gal. 

^ 12006 |al 5 . 3 qts. I pt. ; 6600 gals. 2 qts. 1 pt. 
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31 . (i) 732 gals. 3 qts. 1 pt. 3 gills, rem. 1 pt. 3 gills. ; 

78 gals. 1 pt. I gill. rem. 3 gals. 1 qt. 

(2) 1477 Ids. 7 bus. 3 pks. rem. 3 gals. ; 

Holds. I qr. i bus. 2 pks. rem. 21 gals. 

(3) 67 qrs. r bus. 3 pks. 1 gal. ; 79 ; 12 fl. oz. 3 fl. dr. 2 m. 

32 . 128. 33. 172 days and 4 pts. over. 34 . 283 gals. 2 qts. 35 . 96. 

Ex. XXXVIll. (pp. 123 > 124 .) 

1. (i) 1188000. (2) 20738400. (3) 798660000. 

(4) 16395480000. <5) 450542400. (6) 9720000. 

(7) 1179360000. (8) 155520000. (9) 137700000. 

(10) 221071189860. 

2. (i) 16815600 ; 23132 ; 3283200. (2) 107362800 ; 6637437. 

(3) 190310; 10969200 ; 94867200. 

3 . 7921587 ; 170120 ; 2030400. 

4. (i) 156 da. 4 pr. 1 dan. 12 pals.; 

*4 da. 33 dan. 14 pals 5 bip. 32 anupals. 

(2) 313 pr. 3 dan. 20pals 45 bip.; 345 dan. 31 pals 15 bip. 8 anu. 

(3) 52 da. 18 pals 14 bip. 3 anu.; 1686 bat. it ma. 10 da. 5 dan. 

5. (i) 428 wks. 4 da. 15 hrs.; 4 wks. 3 da. 7 hrs. 45 min. 59 sec.; 

26 days 18 hrs. 47 min. 

(2) 34 hrs. 17 min. 36 sec.; 40 da. 13 min. 14 sec.; 

I yr. 37 days 11 hrs. 34 min. 

6. 2 yrs. 101 da. 20 hrs. 25 min.; 

41 yrs. 97 da. 16 hrs. 35 min. 10 sec. ; 22 yrs. 216 da. 

20 hrs. 50 min. 10 sec.; 13 yrs. 49 da. 22 hrs. 37 min. 

7 . (i) 131 sap. 6 da. • (2) 212 dan. 38 pals 9 bip. 33 anu. 

(3) 329 din 24 dan. 41 pals 46 bip. 7 apu. 

(4) 152 hrs. 20 min. 45 sedT (5) 285 da. 13 hrs. 47 min. 52 sec. 
(6) 224 wks. 2 da. 2 hrs. 10 min. 

8. (1) 108 sap. 5 da. 6 pr. (2) 29 din 54 dan. 49 pals 44 bip. 

13) 9 da. 7 hrs. 28 min. 55 sec. (4) 19 da. 17 hrs. 27 min. 39 sec. 

(5) 2 wks. 3 da. 22 hrs. (6) 3 yrs. 220 da. 18 hrs. 51 min. 48 sec. 

9 . (i) 524 din 48 dan. 53 pals 30 bip. ; 992 din 50 dan. 35 pals. 

(2) 418 ba. II ma. 23 da. 55 dan. 35 pals 51 bip. 16 anu.; 

652 ba. 10 ma. 18 da. 15 pals 24 bip. 4 anu. 

(3) 3371 days 3 hrs. 45 min. ; 6435 days 20 hrs. 15 min. 

(4) 158 wks. 6 da. i hr. 8 min. 24 sec ; 

1394 wks. 3 da. 7 hrs. 20 min. 24 sec. 

(5) 2491 yrs. 247 da. 2 hrs. 16 min. 48 sec. 

10 . (I) 21 din 5 pr. 5 dan. 30 pals. 

(2) 23 ba. 7 ma. 19 da. 37 dan. 45 pals. 

(3) 2 da. 13 hrs. 6 min. 37 sec. rem, 47 sec. 

(4) 97 wks. 4 da. 9 hrs. 44 min. 10 sec. rem. 6 sec.; 

15 wks. 4 da. 19 hrs. 59 min. 36 sec. 

11. (1)212 days. ^(2) 366 days. (3) 162 days. (4) 659 days, 

12 . 78894000 bip. 13 . (I) 20927J sec. <2) 65472! sec. 

14 . 262. « 15 Wednesday. 
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Ex. XXXIX. (p. 125 .) 

1. (0 619705. (2) 991826. (3) 519158. (4) 205665. 

3 . (1) 57* 17' 45*'. (2) 2 rt. ang. 60® 23' 28". (3) 2 rt. ang. 19® 31' 16". 
(4) 7 rt. ang. 8® 2I^ (5) I4rt. ang. 43* 25". 

3. 951® 28'6". 4. 127® 42'51". 5. 1016® 35'12" ; 692® 39'. 

6. I* 33' 20" rem. 12''; 6® 34' 43" rem. 21''. 7 . 26880. 

8 . 86829755. 9 . 5701 kabans 7 pans 6ga. i unit ; t5doz. 

10 . 752kahan5 ii pans 15 ga.; 3176 kahans 2 pans 15 ga. 

Ex. XL. (pp. 125 - 127 .) 

1 . £297. 10s. 2 154; 370843. 3 . 2723; 778. 

4. 3100. 5.'2^461. i6j. 6{i. ; ;£86o. os. 

6. 2219. *3^- 9 ^‘ 7 - 4^. 8. 11 mi." 3 fur. 14 po. 

9. 9 yrs. 131 days 18 hrs. 12 mm. 54 sec. 

10. 1767 din 6 pr. 2 dan. Spils 45 bip i5anupals. 

11 . 48 kros 1582 dan. i hath 1 big. 1 mush. 3 ang. ; 

2340 bi. 8 k. 3 (h. II gan. 

12. 18783 times, and 18 in. over 13 . 1705 yds. 14 . 6if. 

, 16 . 2s 6d. 16 . 41 fts. 6 oz iiciwts. 17 . 7 da. 13 hrs. 30 sec. 

18 . ;^23. 6s. Sd. 19 . /is.S. 20 . 7. 21 . 144062. 

22 . 564394385 grs. 23 . 46 ac sro. 27 po. 1359. yds. 8 sq. ft. 

65 sq. in. 24 . 2 tons 4 cwt 2 qrs. j 6 fbs. 

25. I tt> f'f sugar. 26 . ^3. i 7 -y- 27 . 57. 

28 . £4. lys. Jod. 29 91 mi. 3 fur. 15 po. 5 yds. 1 ft. 3 in. 

30 . 25 yrs. 200 da 9hts 31 . riScwt. 3 qrs. 23 tbs. 12 oz. ; 25J. 

32 . 108; 275. 33. (i)2ii2o. (ii) 537J2. 34 . 272, 35 . 245. 

36 . 2161 ; 11040. 37 . Friday ; Monday. 38 . Friday; Wednesday. 

Ex. XLI. (p? 129.) 

1 . £49- 4 J. 2 . £31. \ys. 6d 3. £i. 4 f. 7hd. 4 . £i. ss. y\d. 

5. ^J.196. Sa. A. /?j.2i. 6 a. 9/. 7. /?J-.54. 10a. 8. .Rs.g^o. 4a. 

9 . 72 days. 10 . 100 miles. IL 160. 12 . Ns.6g. 14a. 

18 . ds.$i$. i4. 75ac. 2ro. lo po. 15 . 25 men. 

16 . Hs.ii. 13a. 3/5. 17 . 22 md<^. 15 sr. i8. 6 cwt. 3 tbs. 

19 . ;^i8. i6r. 8d. 20 . 168 days. 

Ex. XLII. (pp. 130 - 131 .) 

1. 3 miles 960 yds. 2. 202 miles. 3. 2880. 4. 4 yds. i ft. 

6 . 4 5 fu**- po- 2 yds, 2 fl. 2 in. 6 6400. 7 . 7 ft. 9 in. 

8. 4675- 9 . 10240. 10 . 36 mi. 2 fur. 18 po. 1 yd. 

11. 4 yds. 1 ft. 4 in. 12. 5 yds. 2 ft. 5 in. 13 . 4 yds. i ft. 

14 . 2 ft. 9 in. 15. 6 fur. 2 po. 2 yds. i ft. 

Ex. XLIII. (p. 133 .) 

1,- ^J.36. ia. rem. 6p, 2. (1) Rs.y6. 6a. (2) ^j.63. loa. 4/. 

3 . tid 4. Rs.18. ya, 6p. and la. over. 5 . 54^. 6 |^. 
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8. 14J. 


6- ^^«3339- 7. 12350 ft. 

9 . 6«. 8/ 10. /? 474 o. 2tf. 

, Ex. XLIV. (pp. 134-136 ) 

1. 125. 2. ^j.40. 3 . Rs.\T\, 4<i. gain. 4 . ;^86. 13^. 

5 . /?r.467. 8<*. 6. /?J.2. i ja. 7 . /?J.i04. 10a. 8. 3«. 8/. 

9 . 96 books. 10 . 226 gals. 11 . /?J.595 ; Rs.yj. 

12 . 12 chairs. 13 . ;^io. loj. 8^. 14 . £^. n.r. 15 . 10 gals. 

Ex. XLV. (p. 136 .) 

t. 3550. 2 . 1775. 3. 115. 4 . Receives136. \^a. 

5 . /?i.iooooo. 6. 128 ibs. 7 . 720 yds. 8. 1771. 

9 . 72 fbi, 10 . £2. 3^. ^\d. 11 . Re.i. 7fl. 4^. 12 . 185. 

Ex. XLVL (pp. 137 - 138 .) 

1. 20. 2 . 25. 3 . 240. 4 . 4t8. 5 . 19. 6. 585. 

7 . 45.* 8. A*j.64 ; 128 half Rs. ; yzoqr. Rs. ; 512 two-anna pieces. 

9 . 15 mds. 34 sr. 6 ch. 10 . 88. 

Ex. ^LVII. (pp. 139 - 140 .) 

1 . Re.i. 6a. 8p. 2 . sW- 3 . R^.i. 7a. 8fi. 4 . 5 lbs. 

8. 3^. ^p. 6. 2s. \o\d. 7 . 13. 6. ^d. 8. 4^^/. 10. 14 gals. 

Ex. XLVIII. (pp. 140 - 141 .) 

1 . .^’^.28748. 7a. 2 . Rs.<). i2a. 3 . Rs.^^io. 10a. 

4 . Rs.m^i. 8 «. , 5. £253. i6j. 3<i?. 6. £100. 3J. i^d 

7. £.256. 8. i??j.875o. 9 . 2.?. 6d. 10 . ifj.431. 50. 2/. 

Ex. XLIX. (p. 142 .) 

1 . A Rs.^. 10a. 4p. ; R Rs.6. 15a, 8 / 5 . ; C Rs.i$. 15a. 4p. 

2. /?.y.48. 13a. Sp. ; Rs.2^. 6a. 10/, 

3. A’j.47. 5a, 2/>. : Rs.$4. la. 4p. 4 . ^14 7s, 6d. ; £$. 15^. 

5 . A /?j. 10448 9a. Ep. ; B Rs.^661. 13a. 8jp. ; C Rs.5404. 8a. 8f', 

6 . A Rs.278. 14a. ; j^x.836. loa. ; CA‘x,i394. 6a. 

7 . £73. IIS. lold. ; each of the other two ;^57. 16s. told. 

8. Rs 17. 8a. 9. A gets Rs.6o ; B Rs 180 ; C Rs.4'^0. 

10. Rs.1^2. iia. 4/5. ; Rs.i2g. 12a, lo^ ; /?.r.9i. loa. j 

A?f.6r. ra. 4p. ; Rs.^^. 2a. 10/. 11. £2. 17s. 8ld. ; £$. i6s. 54^1^, 
12 . /?J. 16053. 15a. 4p. ; 7 i’x. 23343 . oa. 8p. ; ^j.29030. 3-?. 4 / 5 . 

Ex. L. (pp. 143 < 144 .) 

1 . Each man receives 13J. loj./. ; each woman 4X. 7|/f. 

2 . 7?x. 2. la. 3 . A man 7?x.i426. 4a. ; a woman Rs.427. 14a. ; 

a boy Rs.142. loa. 4 . A man Rs.66o. 3a. ; a woman 

^J.330. la. 6p. ; aboy 7 ?J.iio. m. 6/. ,, 5 - 6x. 4^d. 

6 . Rs. 2g. 12a. 7. 3 . 8 . Rs, 2 S. too. 4^. 

10 . A goat Rs.4. 4a. 7p. ; a lamb Rs,2. 5a. SP» i a calf Rs,6, oa. ip. 
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Miscellaneous Examples II. (pp. 146 - 152 .) 

1. Rs.ii. 4a. 2 . 1065. 3. 587. 4 . 2s. id .; £11250. 

5 . /?J.5o. 7 . A Rs.iz. 4a. ; B Rs.io. 6a. ; C Rs.iS^ 2a, 

8. Rsi 2. Za. 9 . ^x.331. 4 «- 10 . Rs.1074. 12a. lop. 

ll. Rg.i. 7a. 4p. 12. 247 sr. 8 ch, tea.; 1897 sr. 8ch. sugar ; 

25^30 sr. rice ; 690 sr. coffee. 13 . Rs.4. 6a. 

14 . /?^. 49573 - 5 «- 4P" 15. 54 8 ^^®* 16 . J 7 r. 6 i. 12^. 17 . 5^9 ^Ays. 

18 . Rs.210. 12a. 19 . Rs.2. 7 a. 20 . A 10 ac.; ^ I rc. ; 

C I po. 9} sq. yds. 21 . Thursday. 22 . 42 gals. 

23 . 1600 yds. 24 . £2993. 25 . Rs.$2.4a. 

26 . The first gains la. 4p. more than the 2nd. 27 . Rs.3. la \p. 
28 . 80 half Rs. ; 240 qr. Rs. 29. A shall pay B Rs.72. 8a. 

23043 days. ol. i?j‘.i25o. 32 . Piano costs Rs.i72.^a.4p. ; 

table ^J.174. I2a. Zp. ; carpet i?.r. 85 . 6a. 33 . loolbs. ; 

Re.i. 5a. 4p. 34 . A Rs.yj. 14a. • B Rs.z^. 4a. 

35 . Rs.2$ ; 50 half Rs. ; 100 four-anna bits ; 200 two-anna bits. 

36 . C shall have to pay A Rs.i^. 4a., and to B Bs.26. 2a. 

37. ■i?J.io25. 12a. 6p 38 . A. Rs.2610 i B Rs.i2S2. 8 a. : 

C ^.r.4007. 8a. 39 . 50. tolas. - 40 . 2 a. 41 . Tuesday. 

42 . 5 rads. 8 sr. ; .^J.96. 8a. 43 . 25 days. 44 . Loss Rs.7. 8a. 8p. 
45 . 1st RS.37ZS. 5a. 4p. ; 2nd Rs. 2 S 34 - 4 /- » S^d /?J. 3937 . 5 « 4p. 

' 46 . A man loa. ; a woman 6a. ; a boy 4a. 

47. 14 double pice ; 36 single pice. 48 7th Feb. 1833, Thursday. 

49 . First £400 ; 2nd £800 ; 3rd £1600. 50 . A gainer by i?J.8s. 2a. 

51 . A boy Rj,2 ; a woman Rs.4. 20. ; a man R.r.6. 6a. 

52. Monday, 16th March, 1863. 53 . i?J.953 \Rs.422. 12a. 6p. 

Rs%4o\.oa 6p, 54 . .^^,59. 55 . Re.i. iza. 56 . 20. 

57 . 20. ; 40. 58 . 1. mi 7 fur. 22 po. 5 yds. 59 . 3^. 7^d. 

60 . £494812.105. 61 . 941070 sec. 63.91. 63.45 miles. 

64 . I mi. 904 yds. 2 ft. 65 . 26 days 20 min. ; 40000. 66. 10 sr. 

J? 5 . 43243 . 68. 107 tons 2 cwt. 3 qrs. 12 Ris. 

69 . 1 ST. 2 ch. 2 to. 70 . First y?j.i920 : 2nd y?j.3840 ; 

3rd/?5.5760 ; 4th jffj.7680, 71 . 671 &s. 4 02. 73 . 7 ?j.i 4 o. 2a. 

73. 10 ten-seer weight#'; 30 five-seer weights ; &c. 

74. 10 sov. ; 20 cr. • 50 half-cr. ; 805. ; 120 six-pences. 

75. 2nd 16 mds. 5 sr. ; 3rd 48 mds. 15 sr. 

Ex. LI. (pp. 156 - 157 .) 

2. (I) 2«.S ; 2*.5.23 ; 2.3.7.11. ; 3*5.7 ; 2a3*.i7 ; ; 

».3* 47 ; 3*.57 ; 3-57*. 

(?) 2*3».ii ; 7.11.17 ; 3*.7.29 ; II* ; 2*7.13 J 3®- S-n i 
Vi 5 -f-* 7 *.L 2 *. 3 .S* 7 .ii. 

(31 2*3*5‘7 f 3^‘5‘7.i3i ; 2®. 3».7.ii ; 7*.3i* J 
7.13-1951; 3-5* 7.13* ;3* 5*-7*. 

(4) 2 .S* H* I 7 ; 7 *.I 3*23 ; i7*.29.3I ; ii» 13.17.19 ; 

. ^. 7*.I7*.293 ; 2.5,7*.i3*- 

4^'2*,3.5*7*ii-i3 i .I 3 *.i 7*-89 ; 2*X3*X7»>« u ; 

. f 3 ** 5 * 7 *.ii-i 3 ; 2 *. 3 ^* 5 * 7 *. 
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3. (i) 31. 53i '67 are primes ; 2x43 ; 2®X3 ; 2*X3Xii ; 

5* X11 ; 2* X 3 X 5 ; 2* X 107 ; 3® x 97. 

(2) 397,461, 727, 953. 971, 997 are primes ; 

17* ; 23x29 j 23x37. 

(3) »oo9, 3389 are primes ; 37 X41 ; 7 x 13 x 19 ; 

2*xii X13 ; 41 x6i ; 53x89. 

4. (l) 3, i. “ J 2, 3, 4, 6, 8, 9, 12 ; 2, 3, 4, 6, 9, 12 ; 5 ; 

3, 9 ; 2, 3, 4, 6, 8, 9,12, 13 ; 2, 4, 7 ; 2, 4, 8 ; 3, 5 

(2) 2, 4, 7 ; 2, 4, 7 ; 2, 3, 4 , 6 , 7, 12 ; 3 ; 7 ; 

2, 3, 4. 6, II, 12 ; 13. 

(3) 5, 13 ; none ; 3, 9 ; 2, 3, 4, 6, 8, 1 2 ; 

3, 7, II, 13 ; 2, 3, 5, 6, 9, 10. 

(4) 2, 4, 8, II ; 2, 3, 6, II ; 3, 7, 9 J 2, 4, 13. 

5. (1) 18. (2) 9. (3) 16. (4) 4- (5)8. (6)30. 

6. 4, 8, 11, *6, 22, 44, 88 ; 7, II, 14, 22, 28, 44, 77, I54 ! 

8, 9,*11, 12, 18, 22, 24, 33, 36,44, 66, 72, 88, 99, 132, 198, 164, 396. 

Ex«LIIl. (p. 158.) 


1. 

9- 

2. 

32. 

3 - 24. 

4 . 28. 

5 . 9. 

6. 

37. 

7 . 4 ». 

8. 

25. 

9 . 

46. 

10. 14. 

11. 22. 

12. 19. 

13 

. 8. 

14 . 124. 

15 . 

9* 

16. 

81. 

17 . 442. 

18 2. 

19 . 4* 

20. 

. 2. 

- 





Ex. LIV. (pp. 159 160 .) 




1 . 

6. 

2. 

38. 

3 . 6. 

4 . 2. 

5 . 28. 

6. 

39- 

7 . 27. 

8. 

17- 

9 . 

12. 

10. 39. 

11 . 53- 

1< 131. 

13 . 

*13. 

14 . 173. 

15 . 

147. 

16 . 

55- 

17 . 221. 

18 . 1536. 

19 . 

25. 

20. 105. 

21. 

142857. 

22. 142. 

^8. 3. 

24. 1246 

25 . 

37. 

26. 571. 

27 . 

2476099. 


28 . 103T. 

29 . 2003. 

30 . 11. 

31 . 

57. 

38 . 8221. 

33 . 

3*- 



34 . 17 . 

35 . 23. 

36 . 31. 

37 . 

163. 

38 . 6862. 

3 ^. 

3432 

• 


40 . 84. 









Ex. LV. (pp. 160 - 161 .) 




1. 

(i) Yes. 


(2) Yes. 

(3) Yes. 

(4) Yes. 

(5) 

No. 

(6) Yes. 


(7) Yes. 


18) Yes. 





2. 

(0 37. 


(2) 1287. 

(3) 3432. 

( 4 ) 257. 

(5) 

37. 






Ex. LVI. (pp. 162 163 .) 




1. 

6 p, 

2 

. 8. 

3 . 6912. 

4 . 40 grs. 5 . 

58, 870 ; 

174, 754; 


290, 638 ; 406, 522. 6. 57 min. 

7. II. 8 . 5, 1140 ; IS, 380 ; 20, 285 ; 95, 60. 

91 24060 and 21672 ; 13, 3, i. 10. 247'!^o and 4155* 

11. 20 pairs. 12. 2 pairs. 13 . 19. 14 . 9- 16 . 4^. 

16 . J^s.f ahead \ A B 843, C962. 17 - 997 i» 1014a 

18 . 28. 9. 19 . 23. 11. 9920, 10044. 22. 999984, 100149^ V7S3> 

Ex, LVII. (pp. 163-164). 

(2) 240. (3) 168. 


2 . (t) 144 - 


<4) fdSo. 
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1 . 

6 . 

10 . 

14 . 


1 . 

8 . 

14 . 

19 . 

23 . 

27 . 


2100 . 

43344 - 

4204200. 


5491./ 

678655155. 

39648. 

61688187. 


(6) 810 (7) 540540 (8) 1225449. 

(lo) 2286900. {11} 11025. (i2) 25200. 

^14) 236876164. (15) 21600. (16) 27720. 

Ex. LVIIl. (p. 164 .) 

2 . 3396 3. 3556. 4 . 7980. 5 734877. 

7. 4040400. 8 . 11754483. " 9 . 14664. 

11 . 159137. 12 . 2880. 13 , 4029051. 

15 . 7258671, 16 . 119268375. 

Ex. LIX. (p. 165 .) 


240. 2 . 80, 3 . 535. 4. 180. 5 . 120. 6. 68. 7. 144. 

12600. 9 . 810. 10 . 1C80. 11. 840. 12 . 11088. 13 . 1260. 

7560. 15> 7560. 16 . 352800. 17 . 6300. 18 . 10800. 

285120. 20. 95040. al. 180180. '^2. 9S28. 

120929760. 54. 5040. 25 . 9009. 26 . 98280. 

6630. 28 . 6029'fo. 29 . 138C00., 30 , 27720 ; 720720. 


Ex. LX. (pp. 166 - 168 ). 


1 . 77. 2 . ;^io. loj. 3 6 min. 4 . 982832. 5 . 144 fbs. Avoir. 

6. 7 hours ; 210, 24, 60, 42, 35, 30. 7- 42 min. 

8. 13 min. past i p. M. 9 . £1. lO. 2108. 11 . 875. 12 . 842. 

13 . 960 pages ; 25 chap. i 4 . 60 min. 15 . 9^^3- lO* 1197. 

17 ., 6193. 18 . 2521. 19 4199 ; 2431. ^ *0. 288 ; 432 : 576. 

21 . i?.r.io5. 22 . 48 hours. 23 . S40 hrs. * 24 . 218 yds. 2 ft. 3 in. 

25 . 22 ft. 26 . 2 mds. 10 sr. 27 . 740 miles. 

28. (i) 10117800. (ii) 94500. 


Ex. LXI. (p. 171 .) 

H ; 'APoV 2. I ; I ; ^ ; V ; f» J & ; 7i ; 9ff i i6a*T ; 200i»j ; 94167. 
3 . Two-thirds ; three-fourths ; eight-ninths ; fifteen-seventeenths ; 
eighty-seven one hundredths; three, and four-sevenths: eight, and 
eleven-sixteenths ; twenty-four, and twenty-seven forty-fourths ; 
one hundred twenty-five, and ninety-one one-thousandths. 

i (I) I; V J V ; ¥ ; V ; V ; V ; ; V- 

I? t«?; W ; W ; W ; *sV ; ; W- 

(2) Va®; ' 81 ®; *88®; *11®! * 81 ®; ; 

W J VoV ; ; W ; %V ; 

6- (r) IA »/* j ; iPs; W * /j • bi *> if® * 

> A ; all 5 »ifr 5 T*a • tSa »ita ! aii- 

I (3) T^ii i ilis i t bHv i * vISa • 

5 TsVac J rsVox • TiVb® » 

Ex. LXII. (p. 172 .) 
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2 . 


4 . 

6 

3 . 


4 . 


6 . 

7 . 


1 . 


3 . 

8 . 

13 . 


2 . 


3 . 


1 . 


2. 


3SU .. Sti25 . 48T6 
IS > 2S * 81 * 


7 6B . . 7S6 

1>18 * TDX6 f 118 S < ii6T> 


3 * Ta®« j i®«P(i i T% »iVo » iVb > tV*o» 

5 . 'i) Each = |. (ii) Each * 

I; ^ ; H ; 48- 

Ex. LXIII, (pp. 173 - 174 .) . 

(t) ; ¥3**;; ‘fi* ! ¥«”. 

(2) *fr; ; '"A"®; ‘r?®; HV ; ; "?8*. 

(3) ; 1 .W ; j 

(0 33U ; i27t*b ; 130H ; 322^1 : 823.1? ; 22II ; i 6 ll ; 25. 

(2 J32»| ; 26 iVi ; >4li? ;9iifl : 339i88 J 28 ^ 1 ? ; i36|h- 
^3^ 76§3^ ; 83l»||? • ii6/HVff 1 40sVflVf ? 5oS§f44 ; looio^Mot 
2? ;.3t*b ; 3i‘f ; 68iVo : 39«? ; 46S;} ; 3411V5 5 47}4lf. 

(«) i v/o" ; ViH?- ; '?4§®; vV.r ; 7 «¥* 

(I) SS ; »2 ; 442 ; 178.; 76 ; 28|. 

^2' /ff * \\ J rlo ; ^Vs ' f ; 14 - 

Ex. LXIV. (p. 176 .) 


^ i; 2*8; H ;« ; §?• 

4 . 

9 . 9. 


2 .3.2 

«l > 7 > S 

e| 6 
» ■ 


100 . J3 
21 > « 4 - 


120 . 


14 . 6. 


5. y. 
10 I 
15 . 6 . 


2 . 

6. 

1 !. 

16 . 


jre. . 

in' ♦ 

231. 

64072 

3 8 • 

6 

Tl- 


T » -5 ; 2 # «* 

7 (L^86D 

/. '*-27 

12 . 


Ex. kXV. (p. 176 ) 


O) iV J I? * i? I i * lif; fi 5 A »14' 

(2; U? 

(3 4 ? • IT ! 48 ? J 5 i 8 ? i®<?T ! 83 * 

(4) : 1 ? : ? : 18 } ; 18 i § (S' M : A'x ; ? ; t/t: H : 4 - 

(6) m: AVr ■ i,«. i SIS ; it ; iS*§J. 

'T. I. . S . 8 . 7 .88 8T . t • 8 . 2 

\^/ 8u > 8 f 2S * IDB ) Si»* \2 io > V8 * If » O’ 

Ex. LXVI. (p. 178 .) 

(I) U . \l ( 2 ) 6 ®s, 41 - ( 3 ) n , If- ( 4 ) ^ 1 , ? 8 - 

( 5 ) yti 2V11 Ul (6) isa. 114 . § 4 S- 

(7) hm. mh ini mi ini («) ui f si. hi 

(9) III, Wi/*, Wi^- (^o) ViV. Iff, 

<ii) }l 14 . 14 - 

(*) i*«» -ftf. A* (2) (3> 

( 4 ) iWs. m. iWff. ( 5 ) 448 . 4 ? 4 - ;6) 44 . 48 , i8> 14 - 

( 7 ) 441 , m. 441 , 14 f- 
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(9) m^ m, m. m. iVo- uo. i?i8, mi i¥is* 

m%- (ii> iB> n- \h te. ti. ii- 

( 13 ) vw, «I8, ( 14 ) ISi nh W^- 

3 . (I) 41 , il, fi, ii- ^2) HI4. Hft. }1I4 . 

(3) iff, 4f8, Uh in- (4) Air. 1 % ?f. 

( 5 ) rlfif, MV AVff. A*(Ar- '6) f|, ff, 


1 . 

3 . 


5 . 


6 . 


Ex. LXVII. (pp. 179 - 180 .) 

(1) 44 and ; f and t ; f| and H J i and 5V ; \l and 

(?) f and 41 ; and f ; and ff ; H and aV 

(3) § of 4 of 6 and 4 of f of 4 ; || and a\- 

(4) 44 of 3I of ro and | of 4 of ; 7f and 4 of f 

(5) 4? and and 4^ ; | and f. . 

(I) 48 , ?i, h I (2) iV sV eV TfV ( 3 ) if, A, if 

(4) 4 of 2f, of 34 , 14 of 4. (5) I of 2f, If, 34 of A of 

r^x 9 1 54 - 6+ 7 + 9 « 5 
17; in, 8» 6+7 + 8+10’ 

(2) li, ( 3 ) ff,?- 2 , 4 ,f. 

( 5 ) 4 f, 84 , f«, H- » (6) II, 48 , II, If- 

*^2) i 4 , H, if, A' (3) §, f, iV t’h- 

(5) ii» 4 ff, f.^iV I' f* f, A* 


(0 I, I, f, 4- 
( 4 ) Mj, if, 4f» ii- 
(*) I, I, I, f* 

( 4 ) 48, if, A, If- 


Ex. LXVIII. (pp. 181 - 182 .) 


3. (I) fl; If; Si; iH; iM; II; ^AV 

(2) ; i6J4 » * 718 » 02j’^®g j i2]jPy. 

( 3 ) *044 ; 318 J ; 134! i qH ; 414 '; S?|- 

( 4 ) 2 f ; 141; 2 f 8 j lil; 3M- (5) 5441; ioffg ; 49181; 

{ 6 : 2 ; 2 ; 23 %. (7) 4i ; i9s^ir;.5AV ( 8 ) 5 i|S|. ( 9 ) i4tS5n- 
(*0) I 5 »V»- (**> 23 t <i2)noj9S. (13) 25. (14) 3f 

(15) 844 ; 2|. (16) 254844; I4|%. ( 17 ) soon- (iS,- 3§. 

(19) 4. (20) 492 |. ( 21 ) I. 


Ex. LXIX. (p. 184 .) 


8- («> If ; li ; V# ; A ; 18 ; A- (2) A; Iff; 7S ; 6A; ; 3S4- 

(3) 6 ^; III; 615 SI; iioif. 4) 39i4; >188; 6 i|i. 

3 . (j) 4. (2f.^ 1 ^,. (3) IjV (4) 2. (5) 3i|. (6) 2,V (7) 9 A- 

<8) A- ( 9 ) 9 M. (>o) 1084 . ( 11 ) 78 ^ 5 . (12) Iff. 

diMiA- (I 4 ) 4 i«|. ( 15 ) i 54 M 44 ^ 
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Ex. LXX. (p. 185.) 

2 . (I) 23j;‘37i ; 38 i*t (2) 2? ; 8 f ; iif; iif. 

( 3 ) Ilf ; 46f ; 6 i|. f4^ 4*1 ; 5 79^ ; 498. 

(5) i88i ; 263^ ; .376§. (6) 26|; 80^ j 86^^ ; 24of. 

(7) * 9 * 2 ^ ; 37389/r ; ; 58727! ; i68726^V 

3 . (I) 599l ► 799l ! * 498 ^ ; 17984 ; 2497^. ( 2 ) 989944 ; 549969li* 

(3) 1249941; 24999H i 37499H 5 49999r^ ; 74999/a ; 

99999 A i *24999^3* (4) 3223U I 32399i^(Ai i 9989991114- 

Ex. LXXI. (pp. 186-187.) 

2* (*) s*r > » ?! > > iV » aVo* (2) ; 1^1*5 i 4! 5 14- 

.' 3 ) 184 ; 86 f? ; 9 .i 4 ; 6 if ; 17 . ^4) 418 J 4*i4wf ; 3f- , 

(5J 26.; I267f ; Sh 

3. (i) sn ; t8 ; f J a? i 2 . (2)J;ff;2;4g 13 ) 2424 ! ; 4984?. 

(4) 701V *(5) # 

4. (I) tV ( 2 ) 3 . (3) AV (4) i4l- (5) I. ( 6 ) m 

5. (I) 66f ; 33|^ j ( 2 ) 4f2i8 J 3i*3 i isV 

(3) 22Y?! ; sAc ; M8f (4) SsV (s) 7i (6) 

Ex. LXXII. (p. 189.) 

2 (0 57 J 181 J 2^7 » (2) T??!! » yfin J Ta^5- 

^3^ i } ^ ; jfV ^4) ?; 4H »ViV 

4. ( 1 ) iH ; 2j ; 2f : i^V *^ 2 ) ijl ; ; i* ; 4h 

(3) (4) 34;m;m;32V 

'Ex. LXXIIl. (p. 189.) 

1 . (i) 4 { ; ; Is > f 8 • ^ t *tVi » * 5 ^- 

( 2 ) iVs ; I ; 28^3 ; 44 ; *iVi:- ^ 3 > * 4 i^y ; 8 ; I 9 i 4 - ( 4 ) 3 fi 

2. (I) ( 2 ) 14 . ( 3 ) 7il88- 4) 94188- (5> 741. ( 6 ) 14 . 

(7^ 74- ( 8 ) *4. (9) I. (lol f. fii) I48f (* 2 ) 14 . 

Ex. LXXIV. (pp. 191-192 ) 

1 - (i)T^ 1 r;l 8 J|; 3 i; 4 ?; 4 ll;ii 1 j; 7 *A;?- 

( 2 : 24 ; yV 4 j » 1411 »* 4 - ^3) il i i/V ! f » 2 |f- 

(4) 3 ; 44 f! J *• f 5 ) i¥c; 2,4y; jS4|,. 

8- (i) if. W. W. %“• (ii)-j i 3. The/Sri/is the W 

and the second is the greatest. 

1 - (i) 15 - (*) loif- ( 3 I if. 

6. (I) 4fi. (e) iif. (3) 7. 


(4) 5*. 
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6 . (i) 5 §- (2) loi. (3) iJ. (4) hV ( 5 ) M* '- 6 ) 7 ^- 

(7) 26. (8) 55. f9) 


Ex. LXXV. (pp. 192-194.) 


1. xO 72 !,v (2) >5)25^4. 4 ^ I 94 fs. \s) 70 ^%. 

( 6 ! 182 //T ; 92 f ) j',. (7) 378 ^ ; 31 U- o 2 io 85 »-?. 

(1) 235. [2) (3) ffj. '4 f5) 3^5. (6) 4i’a* 

(7) I4t2. (8) 3 t%V ( 9) iMe\ (Io) 

(n) 2l (12) (13) (U) 42 Si- 

(15) 6.f§. (16) 2. ( 17 ) sm - (^8) (^ 9 ) ^20) 


3. 

(t) i6fj. 

. ( 2 ) 

101 

1 

5' 

(3) 

I9i 

(4) 

I Si 

/ rN .. t 1 0 
JiTIO- 


,(6) I 

A' 

■7> 

.. 7 

• 

v'8) 

' 4 

«1 - 


(9) 

14 

rtT 

(10) 5. 




Ex. LXXVI. 

(pp. 196-197.) 


' 


1. 

ai. 

2. 

eu 

1 rtn- 

3. 

4! a. 

4 

7]4. 

5. 

H 

mi 

6. 2. 

7. 

7|f. 

8. 

9* 

9. 

2. 

10. 

^■i8h- 

l«. 

h 

12 . 1. 

13. 10. 

14. 

tsls- 

15 

I. 

18. 


17 

Tl*«- 

18. 

3- 

19. 

S- 

20. 

f. 

21. 


33 

s- 

23. 

2. 

24. 

1 . 

25. 

2a*^- 

26. 


27. 


^8 

^4* 

29. 

Tl- 

30. 

7§K‘ 3i. 

4li- 

32. 


33. 

902. 

31. 

A 

35. 

42Vi*!T- 



36. 

20^\. 

37. 

36ii. 

38. 

T 1 2* 

39. 

24- 

40. 

>1- 

41. 

I r. 

4^. 


43. 

4 . 

44 

3 

46. 

^4. 

46. 

I. 

47, 

2. 

48 

1 

49. 

5 . 

50. 

3«4:79 

. 1 

» iS 

51. 

2 ; 

.aV 

52. 

k’ 

53. 

Sll 

54. 

4' 

55. 

; 2 

'S* 

56. 

088 

2000- 






Ex. LXXVII. (pp. 198 19Q.) 

(i) tV » 13^* (2^' ; 5*J‘ (3) lit » (4' •;'« « 25 !v 

(5) Biif ; 24. (6j 4^0 ; 60. (7) H j 18?. (8.' 4V ; 720. 

C9)3 j^ ; 1801J. (lO) 54^5; 7o[?. (II< ifo . 1890. 112) ^^4 ; 5060* 
9. 3 ^ in. 3. 211. 4. 33|. 5. 10 times. 6 . 6 min. 

7. 4042^ ft. 8 720. 


Ex. LXXVIII. (pp. 200-201.) 

1- iiVr ; 2. 3. }. 5. 5g8 »• A- 

7 . 60 ; 2g|. 8. tsV 9. 492 fHi. 10 . iSaVn* H* 2500. 

•^9. 2 ^q, i3. Tltf* 1^* isl* 13’ ^ I S’ h’ 

17 . iri®. 18 A. 19 - i®A. 20. sHiS- 2f. 109^. 

22. AV 23. i. 24. 25. 2oiV 26. 99- 27. ?|i 

28* A » »’«• 29. A* 80. B receives ^ ; C receives 7 ^^ ; 

B receives A money after loss, and C receives gVg 

of A^s ixioney after loss. 31. 82. ; ||}. 
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Ex. LXXIX. (pp. 202-203.) 

1 . (i) ^.f.28.* 15a. v2; AY 87 . iS<*- HP- (3) £3^- 

(4) £70. los. (5) 1 ft. 9 oz. 14 dwts. 4i|| grs. 

(6) 19 cwt. 1 qr. 17 fts. 7/0 oz. (7) 2 fur. S po. 5 yds. in. 

3 . (i) Jis.s. la {\lp. (2) A’j.io. i^a. 2\%p. (3) ;^I3 13J. 

( 4 / ;^ 98 . 19s. (5) 6 cw!. I qr. i8||lbs. (6^ 9 cwt, io||fts. 

(7) 3 fur. 10 po. 2 yds. 9^*8 in. (8) 7 hrs. 54 min. 46JJ sec. 

3 . (i) Aj.74. on. 9t\^. ; Ajf.ioi. i^a. oj/ ; Aj.416. 8a. S^ip- ; 

A.f. 12 86 . 9 «. I § 

(2) ;^302. 15J, o^d ;;£ii35. 6'. 6d ; £6660, lu. ; 

£7266. IS. 7 \d 

(3/ 8 tons 19 cwt. 3 qrs. 2 lbs. oz. ; 17 tons 19 cwt. 2 qrs. 

•4 Rs. if oz. ; 71 tons 18 cwt. 16 fts. 4f oz. 

(4} 408 mds. 10 sr. zf ch. ; 1088 aids. 27 sr. i| ch. ; 

1587 mds. 12 sr.»2{J ch. 

5) 21 mi. 6 fur. 7 po. 2 yds. 3^ in. j 47 mi. 7 fur. 8 po. i yd. loj in. 

4 . (i) A’j.zo. 9a. ; A.r.17. 10a. \\%p. ; A’j.9. 7a. ; 

fis.4. 4a. I5V2A 

( 2 ) £3S- 7s. 7my- i ;Ci8. i6i. ; 

;^ii. 17s. 7Ua^<^‘ - £ 6 . i7s. 7 UtH 
13) 112 fts. 13 oz. 4^1*. drs. ; 52 lbs. 10 oz. 7f'^^ drs. ; 

II lbs. 12 oz. 9'fjl drs. 

(4) 2 md'. 29 -.r. ch* ; r m 1. 12 sr. yiWffs ch. 

(5) 21W3V; 7 mi '6) 41; 10,mv 


Ex. LXXX. (pp. 204 205.) 

1- 3h ^-; 4 f«*; ; 4iV^. ; 158 * 2 . 34 ?^-; io6|</.; i I^rf.; 

3- fiV > 5511 » aV 3^5 ; l'rt*5 J V* 5. V 5 51^3 ’ 

6- ; ibVt- 7. U’ ; H/. 8. V ; ; 210 ch. 

ST i la'ss- ^0* ‘47^ po. ;266ogyds. 11. 

12 . 13. ac. ; 60915 yds. ; V- 


Ex. LXXXI. (p. 207.) 

1* (i) 13a. 4P. ; 9a. 4p. ; Aj 16. 14a. ; Rs.6. 9a. 7 \P^ i 

jRs.6 12a. 9^p. 

(2) Aj.364 ; R^.i. $a. 4p. ; Rs.4. loa 6fp. ; 3^p. 

(3) 12s, ; 6|rf. 1^. ; 51. 10^. ; i6r. Sd-f is. 4d .; io.r.7|^. 

(4) £ 3 > S-r- ; z-f* ; 9^. ild ; £3. os. 2d ; ;^3. I2J. 6d. 

(5) £2. 6s. 2d. ; lojr. 3\d. f^. ; 8j. ; £4. i7s. 6d. 

(6) 2 qrs. 24 fts. ; 10 lbs. ; 6 oz. : 2 qrs. 26 fts. 4 oz. ,* 

21 cwt. I qr. 9 lbs. 5 oz. drs. 
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(7) 4cw|^ sqrs. 89 >s. ; i6j. Sd. ; is. 6^d. ; 4 fur. 26po. 3yds. 2ft. 

(8) 5 oz. 17 dwts. 3$ grs., 9 oz. 2^ drs.; 6 oz 6 drs. 2 scr. iifgrs. 

2 lbs. 5 oz. 13 dwts. 8 grs. 

(9) 1 yd. 1 ft. 104 in. ; 1 po. I yd. 2 ft. in. ; 2 ro. 16 po. ; 

37 po. 24 sq. yds. 6 sq. ft. loS sq. in. 

Oo) 3qrs. ; i da. 22 hrs. 40 min. ; 3 da. 17 hrs. 36 min. 

(11) I pk. ; I pk. I gal.; igal. iqt. i^pts.; 3 Ids. ybus. 3pks. I^pts. 

(12) 148 c. yds. 12 ft. 1036! in. ; 27 mds. 10 sr. 13 ch. i| to. ; 

145 tons 16 cwt. 2 qrs. 18 fte. 10 oz io| drs.; 

(13) 5 hrs. 36 min. ; 7 hrs. 12 min.; 2 pipes 115 gals. 2 qts. 

(14) £7 * 109 da. 13 hrs. 20 min. ; 4s. 8d. 

(15) 3 cwt. I qr. 6 lbs ,*3 da. 11 hrs. 13 min. ; £4. I4r. lid. 

2 . (I) 24 . IJ. Sd } £2. i8.r. 4 ^ 1 . (2) igi- t\d. (3) £1. 2S. 

(4) 12 cwt 2qrs. i4fbs. 10 oz. io| drs .; 2 qr 5 . 17 lbs. loz. 3}|drs. 

(5) 4 da 23 hrs. 31 min. 31^ sec. (6) 2 mi. 6 fur. 22 po. 3 in. ; 

17 mds. 27 sr. 5^ ch. {7) A’j.5. 14a. (8) £50. 

Ex. LZXXIl. (pp. 208-209.) 

1 . (1) £l- 12 J. lOid. ^q. ; £4. 15s. tlM^- i£ 39 ‘ HiW- 

(2) J^s. 4S6. 10a. ; Ar.951. 7a. ii^p. ; Aj.2687. ga. i 

Aj.7898. 2<z. 6^gp. 

(3) £82. t8s. o^d. \q. ; £g8. igs. iild. ; ^402. 17J. 5^^. ^\q. 

(4) 25 tons 3 cwt. 3 qrs. 7 lbs. 8§ oz. ; 

106 tons 6 cwt. 2 qrs. 16 lbs. 14|°] oz. ; 242 tonsq lbs. 4jVoz. 
1100 tons 9 cwt. I qr. 5 n>s. 6^ oz. 

(5) 10 da. 10 hrs. 36 min. S^^^sec. ; 119 ac. iro. i po. 2i^^^sq. yds. 

2 . (i) Af.1766. i2<z ii^.; Aj.491. i5<*. ' £t. 8s. 6^gd. 

(2) 242 - 7 S. 3 l^- !?• t 246 - 4 J old. iq., £3. 12s. 4id. i^q. 

<3) J^s.65 ; Ar.36. 7 « ; Aj.17. iia. 7ii^. ; Ks 8. 5a. 4p. 

(4 3 cwt. 3 qrs. 18 lbs. 12^ oz. ; 20 ac. 23I po. 

(5) 1 da. 19 hrs. 29 min. 46f sec. ; 7 c. yds. li c. ft, 1210^ c. in. 

(6) 2 fur. 124 yds. 2 ft ; 4 mds. 29 sr. 

3 . (i) Rs. 3- 4a. i Re.'. 12a. 6p. ; Rs.26. 4a. ; 8 a. 

(2) Rs.2$. 50. 4p. ; Rs. 133. 4a. ; Rs.iS 7 S> 5 «. 4 A 

(3) £4' i i 4S. (4) £12. 3J.; ;^8. 14J. 6\d .; Rs.40. 8a. 

(5) II mds. II sr. 5 ch. ; 9 cwt 2 qrs. 

(6) 4 ft in. : 3 sq. ft 96 sq. in. ; 1 c. ft. 512 c. in. 

(7) 102 mi. 4 fur. II po. 3^fj yds. ; £40. 4s. 2d. 

(8j 26 cwt 24 lbs. 4 oz. ; 36 po. 

(9) 32 da. 9 hrs. 49 min. ; Rs.7g. ga 
<10) 2ra i8| po. ; 422. i6s. 

A. (l) Rs.s^^A^ (2) 5a. ii^p. (3' £i. I2s. 6d, 

(4) £6. .ms. 3^d. (5) ;£5o. (6) £5. 12S. S^d. 

(7) Rs:62> iia. 9i%p. (8) 6 mds. 18 sr. 

{9) 7 yrs. 169 da. 34 min. (10) 1 po. 34 yds. i ft 5[|| in. 

Sx. LXZZni. (pp. 210-211.) 

i il i ii; Ulf- 


i AjAjMiit 
ii|»5 M* f 
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3. £iH ; £3H ; £37^i ! £sm- 

it. ^i.3f ; i 

5 . ; III i «Vs- i * B%\\s ; li 

6. 4|f mds. ; 2|2 bi. ; M- 0- tl- 


3. 

8 . 

12 . 

14. 


18. 

34. 

38. 


7. m ; im. 
10 . tills ; If- 


U. ilJtIk- 


(7) V«¥. 

(2) HI- 


(0 is » ii* 

(6) sVA. 

(I) U;i?f 

(5) isWa; 1%. 

( 9 ) if- 

4. 

liH- 9. ; III- 

• 13 . (I) i 


^9* T^BS J il* 

Ex. LXXXIV. (pp. 213 215.) 

( 2 ) AV ( 3 > ; iii- ( 4 ) bV ( 5 ) A ; ms- 

(8) AV 

(3) IBS; iWt- (4) it* 

(6) AV- (7) A (8) M ; it 
(*o) lit 

m- 6- A¥ff. 7. »AW ; Z%- 

40 -lo'B > AV" A » sAu' 

( 4 ) 2 AfT- 


(2) i3i- <3) ® 


»!?• 


1 - 6 . 


9 . 6 

1 • *• 


16. A- 15 - (0 iW- (*) If i jV (3) 


(4) (fVir * 30* 


^S) it 


(6) A* 


(7) b«A. 


17. In order of value the fractions will stand thus :— 

(I) 385 of a cr., A o*" a gui. (2) ^^5 of a gui., £^\, i of 3J. 9|//. 

(3) ^ of /?j.io=f of Rs.io. Sa.y § of .^J.7. 13a. 

(4) i t>f a md., §■ of 3 sr. 6 ch., ^ of 14 sr. 

(5) i of 5 days, ^ of 20^brs., f of 59 min. 

19 - "sV- 20. M- at- 22. U- 28 . tifio- 

35. Re. I. 5«. SfA • 36. i fur. 27. Rs.io., 

7 cwt. 11 lbs. 

Ex. LXXXV. (pp. 215-316.) 

1 3 days 10 hrs. 25 min. 3 sec. 3. 25 mds, 30 sr. 

3. £3. i3.r. 4 . 5 po. 10 in. 5. 31 years 203 da. 18 hrs. 

6. 342^ days. 7. 344rW8iA- 8- 244oAVx* 

m *2| m 

9. 79 wks. I da. 22 hrs. 49 min. 48 sec. 10. . 

Ex. LXXXVI. (pp. 218-330.) 

1. Rs. 32. 6a. 3. 55*. 3. 2s. 6d. 

5. ;^44- *7-*'- 8i^. 0- J^4- 

111835? metres. 9. 6a. i\p. 10. ^r.225. 


a 

12 . Ak 5 ^J. 31250 . 13. 9 men. 
16. 15^1 days. 17 . 7 miles. 

20 . 4 wks. 2 da. 21 . 05 days. 


14. 7 A days. 
18. 60 cwt. 
23. 12800 . 


ft. Rs.2 . I2«, 

7. / 200 . 

11. f 

15. 4 i|days. 
19. 2 ^s. 3 oz* 
23 . Rs,^ 8a. 


24. 75 . 36. TOO days. 

38. R5.6t6. loa. 8 ;^. 


36. Rs.43. 8a, 37 . 10 yds. ii in. 
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Ex. LXXXVII. (pp. 221-222.) 

1 . I2a,%p, 2 . ifJ. 3 H- 3. 4. Rs2yjb> 

6 . loa 8 . i 2 a. \A /fj. 3867 . 3 «. ; B Rs,y>S 2 Sa ; C i?j. 22 oo. 

7. /fi.3000. 8. £722. 13^. ^d. 9 . ;^4i2. 10. 3^. Ad. 

li. /?j.2790. :ot. 14 . Debts®^25230 ; assets=£i5558. 10s. 

13. ^^.37350. 14 . ;£8ooo. 16. Debts 13600 ; 

assets=i?j.935o. 18 . ;^6666. 13J. 4//. 

Ex. LXXXVIII. (pp. 223-224 ) 

1. .^5.1752. 12a. 2 . ;£63r. loj. 3 . Rs-^(x>. 4. ;^598. 

5 * ;^ 45 *- loj. 6. A'.r.i2ooo. 7 - ;^J04o. 8 - 6p. 

9 . ;^io 8 . 10 . /?j.ii 48 o. 11 . £70. 13. Rs()6o. 

13. JS3642. 14. ^280. 

Ex. LXXXIX. (pp. 226 227.) 

1. 4200. 2 . A''j2i6o. 3. 120 gals 4. 2 to. 6. Rs,\6. 13a 2p. 

6. Aj.22500. 7. 3 ro. 24 po. ; I ac. 2 ro. 30 do. 8 . £ 7 ^ ^s. 

9. £ 1 * 5 Jf. lO. 38 yds. I ft. 6 in. 11. A Rs 22 . 14^. 8/. ; 

B 7?j. 20. 13a. Ap ‘ 13 . Eldest /?j. 12000; younger/?j.4500; 
wife/?J. 27 oo. 13 . 4a 14 15000; Ar.4500 each. 

16. 960. 16. i^4000. 17 A Rs.UA' 4** 62^. ; B AV.128. ()a. i^p. ; 
C Rs.iS7> 22 . sfp. 18. Rs. 3 } 33 . 5 <?. 4 A ; sV 

Ex. XG. (pp 229-230.) 

I. 6 hrs 40 min. 2. 24 hrs. 3- 3 hrs. 38^ min. 4. 12 min. 

5. 3{M hrs. 6 . 1 . 7. 12 mil), past 5. 8 58 min. 40 .-ec. ; ,Yo- 

9. 55®a*i^hrs. 10 . 3ornin. 11 . min. ; 2^7^ gah. 12. 4 min. 42 sec. 

Ex. XCI. (pp,. 233 - 235 .) 

1. 6^1 days. 2 . 4 days, 3 . The whole. 4 . 36 days. 

5. 15 d^ys. 6 . 3 a days. 7. io§ days. 8 A 8 days ; 

B 24 days ; C*4^ days. 9 . i8j^{ days. 10. 5. 

II. 120 days. 12 . A 45I days ; B rogg days. 13 . hours, 

14 . 3f hours. 15. i2| d lys ; 4^ ac.' ;B 5I ac. 16. A 4,®a da. ; 

B 8f da. j C 3fV da. 17 . i6j\ days. 18 . 18 days. 

10. B days. 20- 4 | days. 31. A 12 da. ; ^ 24 da. 

83. Mil days. 83 . A 4 days ; ^ 12 days. 24 . 26 days. 

35 . 4!f?s days* * ' 46 . 9idays. 27 . ii| weeks. 88 23^ hrs. 

Ex. XCII. (p. 237.) 

1. 56. 8. 112. 3. 90. 4. 15. 5 . 172. 6. 3456; 2304. 

»1^* 8* 9 . Rs. 2 A. 10 . Ar2400. 

11. 30 gals. - 13 . 60000 men. 

Ex. XClIl. (pp. 239-810.) 

1 . A |?j.x 696. isa. ic^.; B ^j.2196. la. Sp. ; C Rs.2Sgs. 6a. 4p. 
3* Ji Rs.l$, 8^ i B Rs. 22. 4a. ; C Rs.37. 12a. 
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3 > A /?s.6oo ; S ^s.^Bo ; C Rs.^io. 

4 . A Rs.^B. 12a. 2p. ; ^ /?j. 117. 8a. 4;^. ; C’ Rs.\^(i 4a. 6/>.. 

5 > A Rs,\2qo ; B Rs,dfXi ; C Rs 200. 

6. A Rs.^762 ; B Rs.22%0 ; C Rs 6498. 

7 A ; B Rs 672 ; C Rs.^^o 

8. Man, Rs 7 ; woman, 8a. ; child, 2a. Bp. 

9 . A £10 \ B £100 ; C £300 ; D £1200. 

10 . A y?j.2782j% ; B Rs. 3130^4, ; C /?j.2 547 i^ 

11 . A .^j.604^ ; B Rs-SJto ; C Rs 5670 ; D Rs 5600. 

12 . A /?j.85o5 ; B Rs.7276. 8a. ; C Rs <^172. 

Ex. XCIV. (pp. 241 E 42 .) 

1. 14 min. 24 sec. 2. 6 brs. 3- 36J days. 4. 7I hoi\rs. 

5 72 hours 8. 258 hrs. 7 - 258 hrs. 

8. (i; 120 hrs. (ii) 120 hrs. 

Ex. XCV. (pp. 243 - 244 .) 

SsbI Hs- 2 . 8a. 3 . 200. 4 . 10 gulden. 5 . 2601. 

6. 1296. 7. 82212. 8. Rs.1066. loa. Bp. 

9 . 11760. 10 . 11315^8 grs. 11. i;8o2. loj. oM fa 

12- 2s. 05 rf. nearly. 

Ex. XCVI. (pp. 246 - 248 .) 

1 . 55. 2 . 5pt. 3 . 16. 4. 2r. 5. i^/.4oo. 6 . Rs,3ooo, 

7 . 429 8 . A 9 . 3mds. losr. 10 . 3|. 11 , iPj 2. 13a. 

B Rs.3 12a. ; C 15a. 12 . A Rs.TO ; B Rs.20 \ C Rs.io 

13 . A’j9984 14. .^^.53 2a. 15 . Rs.32. 

18 A 13^^- days ; B 4<f/g days ; C 67,*^ days \D 93^! days. 

17 . 9a 6/. j 12a. 6/. ; 15a. (>p. ; Rc 1. 2a. 6p ; Re i. 5a. 6p. 

18 . A’.r.S- 19 A Rs.2 8a*; B AV I. 8a. ; C8a. 20 . 2off| in. 

Miscellaneous Examples III. (pp. 248 - 253 .) 

2 . I2ji. 3 . U 4 . A Rs.6666. loa. Bp. ; 
B Rs.^oor. ; C Rs.4000 : /) Rs.3333. 5a 4p. 

5 . A Rs.1344 ; B Rs 1053. 6. 40^^ days. 

7. 80 apple ; 60 pear ; 48 cherry ; 40 dlbert ; 12 walnut trees. 

9 . A’j.9. 2a. Bp. 10 , /?5.2i 02. 8a, H. 2^’® days. 

12. A'5.4. 9ii. 6p. 13 . 20,\ days. 14 . 15 . 

16 . 6g*g days. 17 . 600. 18 (a' 35(^) li- 

19 . 37610528. 20 . 54 days. 21 . ;^22. 8^. 22 . Yes j ,4*. 

23 . 7 tVi hnwrs. 24 ^.r.5040 25 . J 07 iVs days. 

26 . 300 gals. 37. 7i1f- 28 . .^’s share = /?j.30847. 

8«. ; value of mine* ^j.98712. £9 i**! and ; 2J5. 

30 . 14 each. 31 . 50 yds. 3 !^. 33 . ilx.420o 

34 . loa. 8A 35 . Ai.484. 38 . lo^. lorf. to be added. 

37 - A Rs.200 ; B Rs. too ; C Rs.700 ; D Rs.32(x>. 38 . I3<*. 4^. 

39 . A^s money i8f. ; 6.r. Bd. ; C’s 12s. 40 . 

41 . Rs.7. 7a. 7p. 42 . 8a. 6p. to be subtracted. 43 . 10 weeks. 
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44 . 45 . loi days. 46 . days. 47 . ;^8o 

4 B. 16720 tons. 49 . /g. 50 . i6|days. 

51 . A Rs.6. la. i^p.t B Rs.(>. 6a. lo^p. 5 ^- 50 days. 53 . 2^ days. 
54 . $l days. 55 . 4 hrs. 7^ min. 5 S. 4 men. . 57 . 30 men. 
58 . 169 ; 260. 59. 17. 60 . 3024. 61 . 12 a. m. ; 7-30 p. m. 

63 . 12 days. 63 . 4 men. 64 . ist cask 34 mds.; 

2nd 14 mds. • 3rd 14 mds. ;t4th 2 mds. 

Ex. XCVIL* (p. 256 .) 

1. (i) ’4; ; *18 ; *006. (2) 37 ; 1*54. (3) 24-079 ; *000001. 

(4) '579- (S) *0008; *00007; -0000005. (6)315-00805. 

2 . (i) Five-tenths ; thirty-five hundredths j three hundred and 

* tiventy-six thousandths; one-tenth ; one>hundredth ; 

one ten-thousandth ; five and thirty-seven hundredths ; 
twenty-five tsn-thou?aadths. 

(2) Fortyrthree thousand two hundred and sixty-eight hundred- 
thousandths ; three thousand four hundred and five 
millionths j four hundred and fifty-six ten millionths ; 
ninety-eight and seven millions six hundred fifty-four 
thousands three hundred and twenty-one ten-millionths ; 
one hundred thousand and one millionths. 


3. (i) ; iVn » * luVoo > J * TunoVnun* 

(2) n i 

4. (1)1; i i I; t; A ; SI; t4d ; AV.V 

(2) » W/ » 1* » ; Ti?aon » 

(3) ; e ; IIS; ; VtW ; ' 


6 - (0 5l ; 61 Ss ; 4J2fftr ; 72f ; 918^8 •' 307i®i^ ; SJg. 

(2) 376H ; 970nhm i 732 r«W« ? 23,?^,^. 

6. (i) -3 ; *7; 1*3 ; 4*7; *^3,- ‘407 ; 8 01 ; 55-9 ; -057. 

(2) ’0017 ; -00965 ; ‘0303 ; *000009 ; *0000057 ; 48*76. 

(3) 2-13 ; -02J3 ; *000213 ; *0300507 ; *00076359 ; 2040*3001;. 

( 4 ) ; 75 J *031 ; -0004 ; *0275 ; -000079 ; *0001001 ; 

•00000079 j -00261 ; -000000000328. . 

Ex. XCVIII. (p. 267.) 


t* (i) 8 ; 8q^; 800 ; 80000 ; 8000000. 

(2) *53 : 53 ; 5300; 530000. (31 130*014 1300-14 ; 13001-4 ; 

130014. 13001400. (4) 800 3065 . 80030*56 ; 80030560. 

8. (i) -071 { -0071 • *000071 ; -00000071. 

(2I *0*7358 ; *007358; *00007358 ; *000007358. 

<3) *00007 ; -000007 ; *00000007 ; *000000007, 

(4) -ooi ; *0000001 ; *00057426. 


Ex. XCIX (p. 258.) 

1 (I) 716*2407. (2) 4009*360826. 

. (#,4$3'4i6458* ( 5 ) 442*10265, 


(3) 538-6422021. 
f6) 4852 * 77877 » 
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2. 


(7) 634'5<;29699. (8) 100. (9) 6i'58i25. (10) loo'iiiiiii. 

(I) 1589*6738. (2) 1152-445834. (3) 3033*9704833* 

(4) 111783*378. (5) ;^878-368. (6) 2623*952038 cwt. 

(7) 2170*0457 yds. (8) 6*171256, 


Ex. C. (p. 269 .) 

• 

1 . fi) -18971* ir203 ; 52*5564. (2) *117864; *806423; 09914. 

(3) 8*00001 ; *03035039 ; *51635. 4) *09 ; *0001 ; *623967. 

2. (i) 27*849 ; 7040 322 ; 31*580901. (2) 1*0473 ; 3*021975 ; *0324. 

(3) 4*911002 *1431 7 ' 09484 . 

3. (i) 786*214 ; ij*206157 ; *00099. 

(2) R6*4I7 ; ^2*23224 ; R3-340526. 

(3) ;£-I2o84 ; £54'3M9 ’> £'^0994 

(4) 6*399936 rads. ; 22 5124 tons ; 1*43856 ft. 

4 . 9*4^3. • 5. 86*7358. 6. (l) 2*6686 ; 2*102. 

(2) 644-447. (3) 5*45414. (4> 52702949. 

7 . *2218487 ; *999544 i i* 34<679 ; 457*575 J 1*101 ; ' 99999 - 

8. 31415927. 9 . *54321. 

Ex. Cl. (pp. 260 - 261 .) 

1. (i) *40926 ; *04032 ; 9 ; -7777. (2) 10017484 ; 21*983472 ; 

8*2940365. f3) 230*625593 ; 4155 84 ; *00003738028. 

(4) *123123 ; *0019610652875 ; *0000008. 

(5) *0000003217 ; 672J4023544 ; 5*548075. 

(6) *00128 ; *000000015625 ; 0000017084592. 

2- fi) *26325 ; *0001410816 ; ■«oi77o89; 6*240312. 

(2) 120-89115 ; *0011238573; *147168. 
f3) 20*796875 ; -026649 ; 133*46322- 

(4) 108-243216 ; 912850715. (5) *0672 ; *001024. 

(6) ’ooooooooi ; 9*56709. 

3. (11 2109304541972. (2) 210*795537. (3) 12*66806; 

23*68676 ; -ooi. (4) 678*593664 ; *14726336 ; 9* 141474375. 

4. *0177775; *091. 

Ex. ClI. (pp. 263 - 264 .) 

1. (1) 156-7 ; 31*34 ; 6*268 ; 1*2536 ; *12536. 

12) 128*947 ; 59*514 ; 9'9»9 ; 4*578 ; 1526 ; *763. 

(3) -00001108 ; 00000554 ; *00000277 ; *0000006925. 

(4) 5 12 ; *427 ; 2*417. (5) 70 ; 790° » 325° J 22500. 

(6) *24172 • 2*421875 ; '0000746. 

(7) 10; 10*01 : 1545 ; iioooo; 10. 

(8- 281*315 ; *039. (91 1*092 ; *1092 ; 1092 ; *0001092. 

(10) 15*67 ; 313*4 : *6268 ; 1*2536 ; 12*536 ; 125*36 ; *000012536-, 

(11) •00785:3 ; 0032 ; 602400,^ (i2> 300. 

2. (l) 3*42465 ; 6 26829 i 17404^27807 ; *00261, ■ 

43 
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3 . 

4 . 

5 . 

1 . 


2 . 

3 . 

i. 

5 . 


1 . 


2 . 

1 . 

1 . 

2 . 

3 . 

4 . 


(2) *00650 ; 3*21685 ; 00025 ; 1*31579. 

(3) 6*03604 ; 91*33632 ; 36542894 03280. 

(i) 12*096 ; 5*184 ; 4*032 ; *576 ; *288 ; 19*2 ; 151*2. 

(2; *85 ; 5 1 ; *0075 ; *00425 ; 2*5 ; 01. 

(1) 00134 ; *13405 ; *’34057 ; *00521 ;'5*2i333 j 14*89523 

(2) 76293021842*10526 ; 2167022*5625. 

(i) *30685 ; 147 :‘*oco7. (2) 32236*38 ; 2296. 

(3) 20500 ; i‘569995. (4) 00011 ; 15*845686. 


Ex. cm. (p. 265.) 

(i) *5 ; 25 ; *75 ; *125 ; *625 ; *1875 , *16 ; 3*1171875 ; *008125 ; 
•072 ; 7578125. 

(2; *006640625 ; 03808 ; 4*0064 ; 3*16 ; 4*3*25 ; 6 0005859375 ; 

7*425- 

(3) 1*4; 053125 ; 1*687841796875 ; **o693359;>75 J 7*00048 ; 
3*00224 ; 4 0010624. 

(1) T 2*75 ; 76*234375 ; 875 ■ 2 ' 5937 -:. 

(2) 1*25 ; *0176 ; 326*4 ; *1128 t *6 : 1*37. 

(3) 8303355 ; *007080078125. f4) 89*395 ; *0029. 

'333333 ; *285714 5 *272727 ; *384615 ; *269230 ; *309523 : 
2*916666 ; 8*642857 ; 24*352941 ; 7*326086. 

(*) ^» f > (2) I? i’ll) <3) If /zj‘A* (4) h If h 4 

(l) 120. (2)-9. (3) 85*1. 14) 10*125. (5) *0000125. 

(6) 6400. (7) 3- (8) 562*1 ; 7-I74970942857142..- 


Ex. CIV. (p. 266.) 

(l) *36. (2) *2223. (3) 1*115. (4) '0094. (5) *004. (6) *003. 

(7) *16. <8) *0008 

(i) 1260 (2) 12*6. (3) 1466*4. (4) 5319-6. (5) 14360*58. 

(6) 8433621*6646. 


Ex. CV. (p. 267.) 


: A ; U ; ; U 


01 

XSD 




> TT* 


2, 4, 5, 8, 10, 16, 20 


Ex. CVI. (pp. 268-269.) 

•2 ; *27 ; *ii ; *13! ; 2*345 ? I*6 • 4*§ ; 1*96 ; *714285 ; 

7*46153^ ; *126984 i 9*369- 
•507692 ; *12195 ; *1509433962264 ; 3*614583 i 
^803571425 ; 7*1895 ; 5*2871 ; 3*35^^ 

•0!26 ; 5*785 ; •2*733io§ ; 1*0850694, 1*29573176 ; 

•75240584615 ; 3*45 §6097 ; 106198. 

2*4570oI ; 3*780005 ! 1761145 ; *56349 ; 72569 ; 

*4^50774; *907967035. 
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Ez. evil. (pp. 269-270.) 

1 . 3'2525i^ ; 4*77777 ; 290*02222 ; *36666 j 2i*i4i4i4 ; 

■0352352 ; 70655 ; *046363 ; 3*4534^34. . 

2 - - 5777777 , 2*343434* •0645645. 

3 . *1232323232323, *1234234234234, ■123412341234. 

4 . ■846i53*; *0714285 ; *2941176470588235 ; *105263157894736842 

•347826o8695652r739t304 ; *0344827586206896551724137931 
■193548387096774 ; *1*886792452830. 

5 - (0 3'07666666, 9*24524524, -20303030. 

(2) *888888, *878787, 876876 

(3) *4141414141414, 0352352352352,61013101310131. 

■4) *550777777777777, *046363636363636. 

I *41341 34 1 34 T 3 4 13, *706570657065706. 

5) 7S548548, * 595959 ^ 9 * i4’57777777, *00454545. 

6) 97012121212121212, 4*4033333333333333, 

10*8492137137137137, *2186518651865186. 


Ex. CVIII. (p. 272.) 


1 


2 . 

3. 


(I) 


n . 1 
8 > S7 


. 178 . 1421 

, ,^83 , SliAS 


ie 

)u 


5^7! l\j®l 


. SOH 
» SI fl* 

y; 

2 0 . 5 * 




(2) iVs *• i iV »*2«80 ‘ 3 tV 5 
r?) iIk i 5 iWs ' 9?ls 5 
(4' s^olio » I71J » 5 3 t?t 6 » 1 

^ 5 ^ 6 J§ ; 501^ i 43VK > 

■i ; 4*37 ; *458 ; 26 ; 15*9 ; 3*79 ; 60 ; -oi 
10 and 21 ; 


u 


Ex. CIX. (p. 273.) 

1 - (I) 4’94332696 ; *8503588315 ; 2738437. 

(2) 45*7678297 ; 115*1827^ 

(4) 41*2553424691*. 

2. (1) 13*3848250 ; 16*9602603. 

(3) 275*0^04909. 

Ex. ex. (p. 274.) 

1. (1) 4 ’ 7 S 17 . (2) *07220. (3) •ii§725o§. 

(5) 216*29543. (6) 8 6i§§. 

(8) 713149350^. (9) 6*11443^ 


(3) 44-5012779837. 
(5) 40*1413^13787. 
(2) 611*4024344. 

(4) 47 * 4 ti 4553 ‘ 

(4) 4’35o896. 

(7) 3*661 $23286. 



676 


MATRICULATION ARITHMETIC. 


Z (0 '032712. (2) 58-628447. 

(4) 133■874328- (5) 44*494309- 

3 . * 9543 ^ ; ‘9210 ; 74 * 3579629 - 

(2) 157*5779684. (3) 186-853818^ 


(3) 33*022222. 
(6) I'817687. 

4 . (i) 4*98381933- 

(4) 23*3079§. 


Ex. CXI. (p. 275.) 

1- (i) 3*3878 ; 4*140^ ; 13*927 ; 6*382798. 

(2) 38-0375 ; 2715*1213693 ; 31-8236520639. 

(3) 2-84 ; :o862 ; -51014630 ; 36-1753- 

(4) 13*36 ; 731*164399 ; 7r88o3i7823§. 

2. (i) i-i8§ ; 67*4§ ; 580-90 ; -126. 

(2) 3-63 ; -6J ; 46178-683621. (3) '5694 ; ‘2 ; 14*7 ; *32386^ 

(4) *10284. ; '§ ; 69-9510030864197§. 


Ex. CXII. (p. 276 .) 

1. (i) ‘06 ; -047619 ; 7*417 ; '§24157496 ; -0026604 ; '0153846. 

(2) •4322443i§ ; 5*376548977 ; 4*8181639610389. 

(3) -49057870^ ; 10*681096 ; 6-269360 ; 1-527. 

(4) *00200212.; '4783 ; 280 583613916947250280. 

2. (i) 1-42066 ; 3'27 ; 8 i§ ; 47 3 ; 2*5227. 

(2) 28-65789 ; -24 ; 2*9714285 ; -4459. 

(3) *68921875 ; *02674^9 ; *5; 92*5- 

(4) 21 ; 6-7647619 ; 8-18746. ^ 


Ex. CXIII. (p. 277 .) 


1. 

7 * 137 - 

2. 

1*6875. 3. 

1-85!. 4 . 

•d 

6- 13 13493 

6. 

2715. 

7 . 

1-2823. 8. 

283-5. 9 . 

1461-91304... 

lO. 

■8863. 

11. 

•0245706. 12. 

43 ’t?Vt 5 . 13 . 

•007. 


u. 

20. 

15 . 

25. 16 . 

5-62682... 17. 

-3125. 

18 . -84575. 

19 . 

7 - 

20. 

1-229745576. 

21. 4-216893. 

22. 

14*765625. 

2a 

5 - 

24 . 

11344 * 6 . 

25 . 3*783. 

26 . 

*125. 

27 . 

•4- 

28 . 

41*6. 

29 . 26-415. 

30 . 

55*1625. 


Ex. CXIV. (p. 279 .) 


1- 57^* ; * 9 ^- » 851-472^. ; I’Sd ; 67-5^. 

2- 1*5?* ; 859^. ; 1*12^. ; 45217. ; 368^. 

3 . 961*2/.; 530*96256/. ; 744*^- i 585-408/. 

4 . 62*26/^. ; 26-2/j’. ; 43'6/f. j 4o-^j.; 21*7945/^. 

5 . i4o8'3328 oz. ; 7655*2 yds. ; 47491*92 sec. ; 219321 sec. 
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3570 gis. ; 6840 min. 

7. I7847’oi 6 sq. yds. ; *38 pt. ; 1455*376 ch. ; 4356 yds. 

8. £-o35\ £-1675 ; £-0265625 ; £00042375. 

9. ‘ooo439<$ da. ; *086945 ac. ; 1260 po. 

10 . •021309375 ton ; *9114583 oz. ; *183 ton. 

11 -59523^6 gui. ; 1*19047^ half-gui. 

12. *29965875 mi. ; 7*158857142 oz. Av. ; *0005580357142s cwt. 

Ez. CXV. (pp. 280-281.) 

1. (l) J^s.5. la. 1*68^. ; Rs.Zo. la. 2*4^ ; 3*2/, ; i?j.227. 7'^3A 

(2) ‘9J. j loj. ; £14. 4^. 3d. ; lu. ^\d. ; ii'6i6^. ; 

I5i'. 6|df. nearly. 

(3) 6j. <)ld. j 7ld, *52^. ; gj. Sd. nearly ; £5. I2J. 3d.; 8j. gd. 

(4) 7 s. lold. ; £ 1 . IS. 6ld. *2^. ; 15J. 3!^?! ; $ld. 

(5) iqr. I4ft5.;2qr5. ignails; I3ac. iro. i4po.,* I5hrs. 43min. I2sec. 

(6) i?j.5. 12a. 9*4A ; 17 cwt. i qr. 20 lbs. 8 oz. 8/3 drs. ; 

2 days 12 hrs. 55 min. 21 sec. j £47. 51. 7{d. 

(7; 2I in. ; 12 lbs. ; 15 po. 

(8) 4 ch. ; IS. 3ld. ; 4 ac. 3 ro. 16 po. 

2- (I) •4375-f- J -0625J. ; 8*93755. ; 1*270835. ; 34-875^- 

(2) £-628125 ; £«79 o 635 ; £’853125 ; £oo729i5*; £2*790625. 

(3) '46875 ; ‘5i562e . 184765625 ; 53’854i^ 

(4) '9027 ; •09975- fs) *5729*; 1*43625 ; -61- 

(6) *628125 ; *00628125 » 628125. (7) -882899305 ; *7265. 

(8) -455921875 ; 4*34375 ; *89533203125. 

(9) ■§38461 ; *7882571428 ; *089285714. 

(10) *00625 ; *4125 ; -00390625. 

(11) *005563.., ; *30016741... ; *021614583. 

X12) *80724431 § ; *9471596 ; *509837^2. 

Ez. CXVI. (pp. 282-283.) 

1 (1) J?s.3. la. 4p. ; /?.r.i5. 13a. 4A ; i?j.38. 12a. 6 p. 

(2) 6s. 2d. ; 4s. lo^d. -OSj?. : iis. 3^d. ; £4. 13J. gd. 

(3) i^d. ; I os. tld. ; 3s. 6d. 

(4) /^s.246. 4a. i ’99999488A ; 12a. 6ji^t ; 4 bi. 8 kar. 2 ch. 

(5) 2 sr. 4 ch. ; 19 mds. 30 sr. 6*48cb. ; 1 fur. 17 po. 3 yds. io‘8 in. 

(6) 9J. io‘i6d. ; 3 tons ii cwt. 2 qrs.*, 61 mi. 377 yds. 2 ft. 6*96 in. 

(7) £i- 9^‘ 7K- ; *8594^. ; 74. 7H. 
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(8) £9- 4-f. o^d. *656257. ; ;^i640. 

(9) £’^3- loj. lod. ; ;^19. 2s. 9\d, 

(10) /?j.ii75. la. 9 * 45 / 5 . ; 51612. isa. 7*56^ ; Rs 17. iia. 4^ 

^Ii) 3 sq. ft. 67*5 sq. in. ; 2 tons 17 cwt. i qr. 27 Tbs. 7 oz. 4 drs. 
(12) 25 days*2i hrs. 3*0028...min. ; 12 lbs. 2 oz. 1*152 drs. 

2 . (i) Re.i. 5«, 4/5. ; Rs.6. 5a. ; Re.i. 2a. g ^p. 

(2) 7J. 6d. ; ^1. gs. V4.jid. ; Rs.^i. loa. 8 / 5 . 

(3) £^' M-f* ^ d . *829^7. J ^^-67. 8 a . ; 2448/5. 

(4) I cwt. 2 qrs. 6 lbs. 6 oz. ; 52 mi. 2 fur. 25 po. 3 yds. 

(5) 20 lbs. ; 15J. 4d. ; I4r, y\d. ; 24 bi. 6^ k. ; 16 qrs. 4 bus. 

(6) ya. 2 ’ 4 p. ; I3«. S‘6i6/. ; /?j.i 89. 15a. 4/5. ; Rs.2. ya. ip, 

3. £4. 13J. 8\d. l}g. ; Rs 12. 4 . 1 oz. 17 dwts. 22 

d (l) Rs. 22. 14a. 6’4p. (6) Rs,6. la. 2p. (31 lor. \ \d. 

(4) (is.^d.\ i6j, iilrf". fs) A’j.2I. 12^. \'8p. (6) 5 mds. 9 sr. 4ch. 

(7) 19J. [8 £1. i8s. yd. ig) ^15. [4X. 

(10) I ton 17 cwt. 2 qrs. 4 Tbs. 

Ex. CXVII. (pp. 284 - 285 .) 

1. (i) *0625. (2) '4729- (3) •675- (4) •o5729i<'^. (5) \7S. 

(6) •875* ( 7 ) ' 44472 . '8) 1*3253* ■> ^9 ‘ 0 * 5873 - 

(10) 4878. (u) *875. (12) •o7I428§. (13) 14-49. 

(14) *1088541^. (15) *oto3<5. (16) *0625. (17; *95. 

(18)3*4375. (19)7**703. (20) -046875. (21) *36. 

(22) *003. (23) 1*86. (24) 7. 3. *8293. 3. 5952. 

4 . *6875. 5 . •630§. 6. *171296. 7. *0816. 8. *208. 

9 . 3*28. 10. *45. ll. *0625. 12. *5. 

Ex. CXVIII. (pp. 289 - 291 .) 

1. (1) *3010300. (2) 11704*013860. (3) 5 74. (4) *392754. 

(5) 46287*739. (6) *95424. ( 7 ) 985'428337. (8) 1*1038. 

(9) 229-92815. (10) *60941. 2. (i) 14*26. (2) *1495. 

(3) 3115*1921. (4) 2851190879907. (5) 30799. (61 **3059. 

(7) -3*8310. (8) *7157788. (9) 7-037. (10) *26544. 

3. (i) *25. (2) -i 5 . (3) 2. (4) 1*4106861. 

(5) -202733. (6) *009706. (7) 3*141593. (8) '4(5. 

(9) 4-89898. (10) *583. 1 . (i) 324048, rem. 6 ; 8340153, rem. 5. 

(2) 521695, rem. 96 ; 72773 » i-eiii- 34 - 

(3) 7211, rem. 772 ; 581, rem. 425. 

(4) 59 , rem. 1667 i 739» rem. 2423. 

,|5) rem. 6939 ; 7205, rem. 40081. 
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Miscellaneous Examples IV. (pp. 292-295.) 

1 . 96r683232i. 2 . 0002938. 3 . 360. 4 . The latter. 

5 . 3. * 6. 02525. 7. ■23957... 8- Rs 7206. 6a. 4*8^. 

9 . .^^.285120. 10 . 44. 11 . 861 12 . 4*8. 13 . *5. 

14 . 40. 15 £6* IS. 6d. 16 A Rs.'^to ; B Rs.270 ; C Rs.2^0, 

17 - ‘ 54 /J. 18 . A*.f.257i. i5«. IQ. 168. 20 . 5*077881. 

2i. > 4 ’s pioperty exceeds bv /^j.49000. 22. 2530*6. 

* 23 . 075. 24 . *225625. 25 *00256256 ; 256*256 ; 0256256 ; *63. 

26 . I * 4<4 27. *03. 28 00297. 29 . A\t.I 7. la. 8;^. 

30 . 6 f). 3 i. gn- ^ A 28“.ftt5ays ; B 35 t 54 days ; 

^ 3^3^! days. 33 . ’$2, 34 . 1 I 3 ' 4 S 3 ' 

35 A*j.882oo. 36 . 200 gals, 37 - 120 runs. 38 . (1)184- (2) *708. 

(3)4*4. 39 . 126 sec. 40 . 6*75. 41 . 20 hrs. 30 min. 

42 . 69 eggs. 43. A*.s-. 247. 8r?. 44 . 35584345 ; retu. is *0035 in. 

45 . *022916. 46 . RS.242S. 12/f. ; A’.r. 1238, loa. 7 * 2/5 ; 

Rs»iigo. la. 4 8 / 5 . 47 . A's inc. = 1 i"*'* i /'?J.4200, 

48 . Rs.i^. 49 7 ?.r.r 37 . 8^*. 50 ^419 19J. sd. 


£z. CXIX. (p 299.) 


I, A?^. 541. I la. 6/>, 2 , 

4. Rs.427. 5 . A)j.i975. 6. 
8. i,'i 38 . 14J. 4 d. 9 . 

11 . 7?jr.375o. 12. 

14. ;^ 6893 . 19 J. 8 |f/. 15. 
17. j^7620. i 8 .f. o|//. 18 . 
20 Rs. 109320 . 7 a. 6^p. 21. 
23. ;^ 20504 . oj*. i\d. 24. 
26 A’j.202. i 3 rt. lop 27. 

29. ;^5392* 9 K- ?<?• 

31. 4625 . igs. o^d Ig. 

33 . £2683. 0.9. gld. \q. 

35 . £ 4 ^i.ls.\\^d\q 
37 . 102781. 6a. 91 / 5 . 

39 . A?j.57o8 . la. y^p. 

41 . /?j. 17739. 4a. 1*6^. 

43 . ;^i2I26. 7J iild. iq. 
45. 124479 . 8 /. 


; 45429 . OS. 4 'id. 
A’j.122415. ya slp. 
*£ns 6 . os. 7 \d. 
^13903. 105 . 6 // 

ifi.Sfl -ill •7S4 




a//, 

30. ;^i873. *”*’• 

32. Rs. 12506. 

34. Rs.y. 2a. io' 6 / 5 . 

36. ;^ 47 o. 25 . Ojid 
Rs.sg^. I la 1 . 1 / 5 . 

40. A 5 . 47 ^, lOrt gp. 

42. £831. 35 . 2 ^d. ^q. 

44. .^ 5 . 208336 . 5 rt. 

' 46. ^^246 17. o.F. j^d. \\q. 


jfiz. CXX. (pp. 301-301) 


1 . 

4. 

7. 

10 . 

12 . 

14. 


A ’5 198. 2a. lip. 
Rs.-^i6ig. la 6*4/5, 
43*6. 175. ^ Id . 
£89. 65. ij/f. 

/ 496 . IS gf^^d. 
£2. 3 J. old. 1 ^. 


2 . /Av.55. 3tf. jqp. 3. A?j. 506.4a. o|/, 
5. A’5.9404. 3a. 0*10625/5. 6 . ;^j 8 . 145. lid. 

8- ^t3- 4.^ ^*4®* 185. 5 tVs^ 

11. j^i052. 135. ii\d. 

13 . Rs. 221. oa. 7 T' 3 rr^* 

16 . .A^f.71369 12a. 6|^. 
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16 . Rs.ti. 14a. o|^. 

18 . ^j.1058. iia. 6'9^. 
80 . ;^ 2493 . 4 J. Sid. 

28 . £i^t, 45. lold. 

84 - Z 239 S- 7 J. 7 \^- 
26 . 48095. 4J. 2id. 

28. /^j.568. 5/1. io|^. 

30 . ;5897 6j. 6d, 

82 . /?j.43o. loa. 

34 . ;^44 los. 


17 . Rs 1014. 5«. 075^. 
19 . .^^.13881 5<z. 

81. ;^I 05 . 4 J. 7 l^* 

23 . / 275 - 2 ^- of^. 

25 . 423264. 135. 3|^/. 
27. 4*6. i8j 6‘o9i/. 

29 . A*j.i548. ia. S7^SP‘ 
31 . A.f.185. go, o^p. 

33 . 433 - «>*• 3 l<*^- 8il^- 
35 Aj.23. iia. 


Ex. GXXI. (pp. 303-304.) 

1 . Rs.2277. *3«- 6;>. 2 . Aj. 12973. 6 a. 6A 3 . 444 Ss. o^^d 

4 . 4**870, 3f. 4i^d. ’gjq. 6. 4836 i6x. 4^d. 6. A’j.7. iirt. 54/. 

7. Aj.26882. oa. 6/J. 8 . 4**44* O'** * i|o'^* 9 . 4117. oj. 3/. 

10 . 53703ibs. iSdwts. 6grs. II. 182 miles 3 fur. i43x|| 

12 . Ax.448. 7a. 13 . 18 r mds. 34 sr. 4 ch. 

14 . Aj.11237. 9a. 4/i. 15 . «^x.i7o7. la. 

16 . Ax.6089. 9«. siP‘ 17. Ax. 12659. 6a. 8^;^. 

18 . 4428. gs. i{^d. 19 . Ax 470. 20 . 235 tbs. Tr. 4 oz, 19^*^ grs. 


Ex. GXXII. (p. 306.) 

1. Ax.23. oa, 6p. 2 . Ax.9, 4a, 6|7>. 3 . Ax.22. loa 2p. 

4 . 48 * * 9 ^. uid. 5. Ax.293. 4a. 4p. 6 . Ax. 197. 6 a. 

7 . Ax 850. 5a. 8/. 8. Ax.274. 7«, SpH 9 . Ax.40, oa. i ip. 

10 . Ax.41. 7a. 4p. 

Ex. GXXm. (p. 309.) 

1. (1) 29791. (2) 168210432. (3) 855625. (4) 31255-875 

( 5 ) 38385223. (6) 2is|gt. ( 7 ) 100875809. (8) I 4 ’ 885593 ' 

(9) 124618464. (10) 355999*6... (ii) 53-841087. 

2. (i) 12321. (2) 388129 ; 38812900. 

3 . (i) 7 i *4; >7; 19; *8; 16; ii ; 20; 12. 

(2) 25; 23; 30; 36; 132; 252; 315. 

(3) 825; 6930; 3528; 1575; 7560 

4 . 7 ; 77 J 9* ; 385 ; 6 14 ; 3157 ; 30030. 5 . 900. 


Ex. GXXIV. (p. 312.) 

1 . (l) 26 ; 38 ; 127 ; 145 5 537 ; 999 ; 267. 

(2) 45 ; 832 ; 234 ; 907 ; 9878 ; 3*63. 

(3) 5746 ; 67^2 ; 2403 ; 7925 ; 2005. 

(4) 80700 ; 76008 ; 309000 ; 62573. 

(5) 90888 ; 9688669 ; 887145333. 

8 * ( 1 ) 47 ; 5*8 ; 3*29 5 478 ; 13*69 ; *359 
(3} *08 ; *073 ; *0251 ; X)I95 ; 60*49. ^ 
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(3) 34*12 ; 37009 ; 490*07; i5‘367- 

(4) 203 975 ; *0708069 ; 0007008. 

3. 19. • 4. 144. 5. 210. 6. 124. 

^ Bk. OXXV. (pp. 313 - 314 .) 

1. (i) 1*4142 ; 1*7320 ; 2 2360 ; 2*4494 j 2 6457 ; 2*8284 ; 3'464l t 

3*6®55 ; 4*2426 ; 4*4721 ; 5*6568 ; 6*1644. 

(2) 6*6332 ; 71414 ; 8 4852 ; 8*9442 ; 97467 ; 25*2586 ; 28*2134 ; 

28*3019; 31*6227. 

(3) 75 *5843 ; >9*0525 ; 187*4033 ; 94*0053 j 906*9983 ; 

8513*0157 ; 86*2090. 

2. (i) *3162 ; *4472 ; *5477 ; *6324; 7071 i 7745 J ‘8366 ; *8944 i 

•9486 ; I 0954 ; 1*2649. 

(2) *2236 ; 2*2583 ; 22135 ; *4 ; *1264 ; *1 ; *7141 ; *2258 ; 2*0074. 

(3) *<>447 ; *4743 ; *1449 i *5773 i 2*i343 ; 5*9033 ; 17*9368 ; 4*3- 

(4) 17724 ; 13*2382 ; 3 5449 ; 5*4233 i 88*8516. 

(5) 1*5367 ; 2*2390 ; 2*0074 ; 7*0003 ; *2659 ; 7*5878 ; *1410. 

3. (i) *0415692193 ; 3*1288975694 ; *2613426869; *5888123640 ; 

6*6546224536 ; 1*2529964086 ; 8*6802649729. 

(2) *9219544457; *26457513” ; 17320508075 ; 9 8944428848 ; 

*0059430631 ; 5*2700094876 ; *1910497317. 


Ex. CXX*VI. (p. 315.) 

1. (» ?; Vf; ; iS; II; 5; iU- 

(2) 2i ; 3? ; >8*2 ; 54 ; ; 6,^g ; 23I?. 

(3) 55i®b ; 268J ; 175 1 >22i»i ; 393iV 

2 . (I) *7905 ; 3 0822 ; 2 5298 ; 32 ; *2625 ; 8*7649 ; 20*4939 • *0029. 

(2) 7745 ; 4*6612 ; 2*0586 ; 9607 ; *9701 ; 4*6150 ; *3717 ; 5*2164. 

(3) *60601*5678 ;*31i8 ; *2373 ; >6 9595; *0574 ; i9'i646 ;27*5^ij. 

3 . (I) *3 ; *I<5 ; 4*3 ; 183 ; 5*3 ; 016 ; 68*83. 

(2) *036 ; *2^ ; 7 3 ; *0^ i 2*3 ; *13 ; 2. 

Ex. CXXVII. (pp. 317-318.) 

1. (I) II ; 25 ; 36 ; 13 ; 57 ; 49- (2) 89 ; 97 ; 321 ; 247 ; 473. 

(3) 956 ; 5836 ; 8888. (4) 2*6 ; 5*1 ; 7*9 ; 40*1 ; 265. 

(5) *197 ; *957 ; *101 ; 0299. ( 6 ) f ; ; 3I » i9l ; 7| ; 3I* 

(7) 10*1120 ; I *8081 ; 1*7099 ; *4286 ; 1*5135. 

(8| *7539 . *8505 ; *8939 ; >*9813 ; 2*6487 ; 2*6536. 

(9} ‘12599210; *14422495 ; *23513346 ; *28844991 ; 1*29802461. 

2 . (I) *53 ; *425 *, 5*3 ; *425. 

(2) 15*^ ; *3 ; ir(5 ; *9283 ; *6463 ; *6876 ; 4*34”. 

3. 37 ft. 6*i6 ; 1*232. 
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Ex. OXXVin. (p. 319.) 


1 . 


2 . 

5 . 

4 . 

e. 

a 

12 . 

16 .. 

19 . 

as. 


i8 ; 35 ; 45*6. 2. 12 ; 17 ; 5-1. 

r6597o. 4 . 4 ; *8 ; 12. 


3 . 11 ; 3*47032 ; -49374 
5 . 2| ; 2*1 ‘ 799. 


1 . 

5 . 

8 . 

13 . 

15 . 

16 . 
18 . 
21 . 
24 . 
27 . 
31 . 
33 . 
36 . 
38 . 
41 . 
44 . 
46 . 
48 . 
52 . 


Miscellaneous Examples V. (iip. 319-322.) 

5.33.112.72132; 5. 2 . 8/. 3. iocx)oo. 4. TsVo- 

/?j.6o 3. I3rt. 9/. 6. 3759' 7 . The second*; ’07083. 

f. 9. /?j.si738. 3a. 3/. 10. ;£6. 16s. sd. 11. i. 

Wife A’j. 14508 ; eldest son A*j. 12090 ; youngest /C.r. 12896 ; 
daughter 9672. 14. ;^2i3. i2i-. 

63 ac. ; A 90 days ; B 63 days ; C 70 days. 

(1)6-6140... 

* 055 - 

(r) 5*99027. 

6i ; 0505. 

3a, 6'24/>. 

£2. 15J. 2%d. 

128 years. 

•00307692. 


(2) -2752057... 17 . 2333283J francs. 

19 . Aj.5888. 20 . 35 measures. 

{2) o. (3) 7-7. 22 . A’j4. 23 . A.V.5. lui. 

26 . 105570 and 950370. 26 . 1'5795.. 

28 . 80. 29 . 151249*7. 30 . 2-571428. 

32 . The first is greatest ; second is least. 

34 . 4'®. 35 . 645 ; 151 ; 567. 

37. I qr. 13 lbs. to be subtracted. 


9975 and 9925 ; 10000 and 10015. 


Rs.42. 14a. 

ii«H“II’ 82 o 8 . 
300 miles. 

;^5S. 6j. lO^d 

i^d. ; 160 oz. 


42. 


39 . 


‘ 7 ^ T 


f I 7 T fi I 


75755 ills 40 . i 

43 . 420 rix-clollars. 
45 . 8-175 ; *816 ; 27 ; -75 ; i35'i94o625- 
47. Rs. 2 sS. 9a. 7 ip. ■ Aj.86. 12^7. 8/. 

49 . -0030422... ^ 50 .^ 2 *,. 

53 . 1*000049... ; 266*6. 54 . 67 ft. 


K 1 7 <» » 

“ ‘. T i a ■ 


125. 


Ex. CXXIX. (pp. ^26-329.) 


(1) 47 sq. >ds. 2 ft. (2) 52 sq. yds. (3) 25 sq. yds. 8 ft. 48 in. 
( 4 ) 35 sq. yds. 7 ft. 32 m. (5) n i,q. yds. 3 ft. 129 in. 

(6) 42 sq. yds. 1 ft. 50 in. (7) 24 sq. yds. 4 ft. 54 in. 

(8) 36 sq. yds. 2 ft. 115I in. 

(1) 683 sq. yds. 2. ft. 25 in. (2) 10 sq. yds. 5 ft. 90 in. 

(3) 43 sq. yds. 5 ft. 128 in. (4) 16 sq. yds. 6 ft. 27 m. 

(I) 2 yds. 1 ft. 5 in. (2) 11 ft. II in. (3) 2 ft. 9 in. 

(4) 13ft- I in- (5) 7 yds. 2 ft. 

55 sq. yds. .7 ft. 73 in. 5. 96 sq. ft. 93 in. 

7 ft. 10 in. ; 15 yds. i ft. 8 in. ; 15 ft. 5 in. 7 - 2 ft. 6? in. 

2 ac. 4 po. 9. 5760 sods. 10. 84. 11. 29400* 

72 ffT. 13 . 1707. 14 . 142 sq. yds. 90 in. 15 . 759. 

85 sq. ft. 56 in. 17. 3 chs. 50 Iks. off the lenRth. la i6i yds. 

131 ft. 20. 6160 acres. 21. (i) 7?5.7468. I2fl. 

®^* .(4) ;^ 4 S*- 14^.45^- 

yds. (2) .142 yds. i ft. iil in • •'A \r<ic * 
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27 . Rs.2.i2a. 28.2 ft. 29 . 135- 30 . 15 ft. 6 in. 

31 . 1406^ sq.ft. 32 . 195 sq. yds. 33 . 14yds. 1 ft. 84 . 1310. 

36 . 41 yds. ; 2pi yds, 36 . Rs.10^0. 


1 . 

2 . 

3 . 

4 . 

5 . 
8 . 

11 . 

14 . 

19 . 

32 , 


Ex. CXXX. tpp. 331 - 333 .) 

(i) 875 sq. ft. 126 sq. in. (2) 605J sq. ft. (3) 79 ^ sq.ft. 

U) 791 sq. ft. 132 sq. in. 

(i) 250 yds. (2) 248 yds. 2vf ft. {3) 648 ft. (4> 115 yds. 


(1) AV.28. 6a. 

(3) Re.i. 9rt. 

(1) /VJ.76. 2a. 4^. 
Rs.47. la. 4p. 

37 sq yds. 5 ft. 

10 ft. 

oreadjth 12 ft. 

13 ft. 6 in. 


(2) ;£i 3- 19^- lOa^- 
( 4 ) 

(2) Rs.bi. 15a. ^p. (3) £9- 9 -y- 

6. Rs.294. 14a. 2}g^/. 7. ;£8. 15J. 

9 . 113400. 10 . Rs.i2. 61. 4 p. 

12 . 8 It. io| ill. 13 . II ft. 6^ in. 

15 . 16 ft. 16 . Height 10 ft. ; 

17 . Rs 37. 8a. 18 . 77824. 

20 . 12 ft. 6 in. 21 . A'j.125. 


2o| ft. ; /v*J.42. iia. 4p. ^ 23 . 15 ft. 

Ex. CXXXl. (pp. 335 - 336 ) 


1. 6 ac. 3 ro. 30 po. 22^ sq. yds. 2. 1913 sq. yds. 3 ft. 

3 . ^1.125. 8a. 4p. 4 . 60750. 6. Rs.yiz 12a. 6. /?.r.io464. 

7. 300 stones. 8. ;^ii7- 15.*'. 9 . .^176. 17s, 9^gi/. 

10. 352 or 360. 11. 34I sq. ft. 12. /?.f.i965. 

13 . 55 sq. ft. 80 in. ; Rs.9. 4a. ilp. 14 . 8a. 15 . ^j.274. 4a. ^^p» 
16 . 378-1^5 sq. cub. ; 75 m(?s. 25 sr. 8 ch. ; Rs.^74. 3a. 

Ex. CXXX6I. tpp. 339 - 342 .) 

1. (1)4 cub. yd.s. 8 ft. 648 in. {2) 38 cub. yds. 22 ft. 592 in. 

•'3) 59 Cub. yds. 19 ft. 764 in. (4) 260 cub. yds. 4 ft. 1053 in. 

(5) 69 cub. yd'. 16 ft. 1026 in. 2. 2552 cub ft. 1088 in. 

3 . Rs.246^ 15a. 4 . 2 yds. 5 . in. 

6. 123 ft. 11 HI I in. 7 - 1 ft. 6 in. 8. 5044 9 . 2 ft. 6 in. 

10 . II ft. in. 11. 5‘o7 ft. 12. 29 cub. yds. 17 ft. 

13 . I ton 3 cwt. 1 qr. o| lb. 14 . 2304. 

16 . £4. IS. lofrf. ^<7, 16 . 28 tons 9 cwt. i qr. 11 lbs. 14^ oz. 

17 . 3 ft. 6 in. i8. 16 sr. ii^g ch. 

19 . 115 cub. ft. 30 in. 20 . 1950. SI. loiifl 

22 . 32 ft. 21 . 114 - 24 . 43’7^yds. 25 . Rs.276 5a. 3/>. • 31440, 

26 . 34 yds. ; j^j.3984. 6a. 27 . Depth ft. ; breadth 3 ft. 

length 6 ft.; /?J.5S. 2rt. 28 . Rs.2. 6a. 11^. 

29 2 tons 1 cwt. 2 qrs. lbs. 30 . Rs.^89. ga. 4p. 

31 . 2 ft. 3 in. 32 . ‘0000459...in. 33 . ? mile per min. 

34 . Imiles. 35 * 22 min. 24 sec. 36 . Rs.41. 2a. 4p. 

37 * 30 cub. ft. 1404 in .; 33 mds. 28 sr. 8 ch. 38 . 135 times. 

39 . II mds. 26f sr. ; ^"^.64. 2a. Sp. 40 . 277I cab. in. 

42 . 4 sq. in. 42 . 8 yds. ; 3 hrs. 
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Ex. CXX|:in. <p. 344.) 

(1) 5 yds. 2 ft 3| in. ; 8 yds. i ft. iif in. ; 48 yds. 2 ft. 6ff in. 

(2) 2 sq. yds. 138! in. ; 24 sq.yds. 72I in. ; 30sq. yds. 4ft 58^^ in. 

(3) 20 cub. ft 1377 in.; iicub. ft 675 in.; 3cub. yds. 2ft 93411 in. 

(4) 8yds. ift 3Jin. ;2sq. yds. 6ft 135 tn,; 86cub. yds. 19ft 8oo| in. 

2 . (1) 13 ft. S’. 3'" ; 59 ft. 6'. 6". 8'" ; 22 ft. 6'. 8" ; 29 ft 4'. 9". 

(2) 50 sq. ft s'. 8" ; 47 sq. ft 5'. 3" ; 300 sq. ft. r/. 4". 3'". 

(3) 4 cub.ft. 7'.6''. 8"' ;42cub. ft 2'. 3". 10''139cub.ft. 7'.9". 4'".6‘v ; 
18 cub. ft II'. 6". 8"'. 

Ex. CXXXIV. (pp. 345-346.) 

1. (i) 182 sq.ft. 66 in. (2) 200 sq. ft 58 in. (3)21259. ft 7 in. 

(4) 27 sq. ft 1'. 8". 8''. (5) 51 sq ft 10'. 4". o'". 4^-. 

(6) 336 sq. ft 9'. 6". 8'". 8«v. (7) 154 sq. yds. 6 ft. 7'. 6". 4"'. 6i''. 
(8) 2203 sq. yds. 2 ft. 8'. 2". 2'". qiv. (g) 216 sq.ft 6’. o ".10"'. 6''. 
(lo) 147 sq yds. 6 ft 2'. ii".6'". lO'v. (ii) 4'. 3". 9'". qv . 8v . 

(12) 2 sq. ft 4*", yiv. 

2. (i) 170 ctib. ft. (2) 59 cub. ft 2'. 8". 4"'. (3) 167 cub ft. 6'. 

(4) 180 cub. ft 9'. 2". (5) 132 cub. yds. 4 ft 10'. 4". 9'". 6‘'. 

^ (0 5 ^9* yds. 8. ft 82§J in. (2) 1696 sq. yds. 6ft ^811 in. 

4 . (i) 42 cub. ft 1512 in. (2) 56 cub. yds. 22ft ii96}fg|in. 

(3) 44 cub. yds. 16 ft 298^1 in. 5. 18 ft 9. in. 

Ex. OXXXV. (pp. 346-347.) 

1. (i) 6 bi. (2) 4 bi. (3) I bi. 5 kat 9 ch. 12 ga. 

(4) 32 bi. 17 kat 6 ch. 8 ga. (5) 36 bi. 6 kat i cb. 12 ga. 

(6) 136 bi. 14 kat 12 ch. i6|^ ga. (7) 71 bi. 18 kat 12 ch. 16 ga. 

(8) 55 bi. 2 kat. 6 ch. 8 ga. (9) 136 bi. 10 kat 15 ch. 2^ ga 

(10) 109 bi. 6 kat 10 ch. iqf ga. (ii) 15 bi. 8 kat 12 ch. 

(12) 28 bi. I kat. 1 ch. 12 ga. 

2. (i) 8046 c. cubits. '2) 8736 c. cubits. (3) 163^80 c. cubits. 

(4) 26970 c. cubits. (5) 2592 c. yds. (6) 2900 c yds. 

Ex. OXXXVI. (pp. 349-350 ) 

I . Iis>7.8a., 2 . 150. 3 . 11268. 4 . ^x.182. oa. 8/. 5 . 660. 

6. 75. 7. 15 cwt 8. 4 days. 9 . 30. 10 . i?J.49i. 4a. 

ll* 30. 12 . 100. 13 . Jie.i. 8a. 14 . 3lbs. ii oz. 7| drs. ' 

15. ^^.505. 16 . 9 months. 17 . 6 . 18 . 2 days. 

Ex. CXXXVII. (pp. 351-352.) 

1 , Horse Rs»2^o ; cow jRs.160. 2 . Tea Re.i. $a. 4p .; coffee 12a. 

3. Turkey 151. ; fowl 3J. 4d, 4 . i||r days. 5 . 33J days. 

6. 3 days. 7 . 2boys. 8. Man 7 J hrs.; boy 18hrs.; together 5I hrs. 
9 . 3S dayj^. 10 . Horse Rs.24 ; cow i?.r.<2. 

II. M&n 54. ip. ; woman .3a. sP- 
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Ex. CX3aCVIII. (p. 853.) 

1 . 1263. 2 . 839. 3 . 903. 4 . 8398. 5. 1078. 

6 . 119. 7. 892430; 5390. 8 . 1662. 9 . 5. 

10. 737 ; 17. 11- 9999988.^ 12. 10004390. 

Ex. GXXXIX. (pp. 354-355.) 

1 . 39 yds. , 2 i 25 yds. 3 . 39^ yds. 4 . 4. (4f)* 5 . 31M yds. 

6. 106^ yds. 7. 9 points. 8. 4min. 47sec. 9 . A 3 min. 37 it sec. ; 

B $ min. 48 sec. ; C 4 min. 10 . 350 yds. 11 . 10 points. 
12. 5 i min. 13 . C. 14 . 5 points. 15 . C by sTiiyd. 16 . 5i min. 

17 . C ; 40. 18. A 7 min. 9r®T sec. ; B 9 min. is^t sec. 


Ex. CXL. (pp, 357-368.) 

[ The numbers denote minutes past the hour. ] 


1 . (I) (i) 5 tN. 

(2) (i) lOPt. 

(3) (i) 16, 

(4) (i) 2i^\. 

( 5 ) (0 27 A. 

( 6 ) (i) 32 A- 

( 7 ) (i) 38 A. 

’ (8) (i) 43 t^. 

( 9 ) (') 49 iV. 

(10) (1) 54 tV 

(11) (i) 12 o’clock. 

(12) (i) 12 o’clock. 


(ii) 2 ii®r ; 54 A* 

(ii) 27A ; 3 o’clock, 
(ii) 3 b’clock ; 32 A- 
(ii) 5 A I 3811* 

(ii) lo}? ; 43 tV 
(ii) i6j*Y ; 49 i^r. 

(ii) 2 iA 5 54 tt* 

(ii) 27 A ; 9 o’clock, 
(ii) 9 o’clock ; 32^* 

(ijXsA ; 381V 

(ii) lO’rY ; 43 tT' 

(ii) i 6 ,‘‘t^; 49 ,V 


(iii) 38A. 

(i ii) 43 tV 
(iii) 49A- 

Oii) 54 t”t. 

(iii) 6 o’clock, 
(iii) 6 o’clock. 

(iii) SA. 

(iii) 10^?. 

(iii) 16A. 

(Iii) 21 A- 

(iii) 27fV. 

(jii) 32A. 


6. 2o|§ min. past 8. 
9 . 18A ^i^. 8. 


2 . (i) ti) 


5 A 


; 43 iV 

,1 o 
TT* 


toi •’ 


3. 

7. 

10 . 

12 . 

13. 

14. 


. , . - 27 A- (i’) 43TT i 54 tt. 

(ii) 49tt ; 5 o’clock. ( 3 ) (i) 21A 
( 4 ) (i) 27 A ; 49tt. (ii) 7 o’clock 

3 times. 4 . 3 times. 5 . 2 times. 
36)^1 min. past 4. 8. 24^% min. past 6. 

10min. gain. 11. j\ min. div. put back, 
(i) 4-3iTS'i or 4 37 iTff'p.M. (ii) 4 54^^' 

(i) 4-201I' P.M. (ii) 3 - 4 Q^^’ P.M. 


9 hrs. 18 min. 22^^21 1 4 min. 27^ sec. 


(iii) 

(iii) 


4*203*5’ P.M. 


^ Ex. CXLI. (pp. 360-362.) 

1. 887J days. 2 . 10 hrs. 40 min. 36^ sec. 3 . 48 min. 7| sec. 

4. 60 days ; 12 hrs. 14 min. ; r 1 hrs. 44 min. 6. mi”* before 4. 

6. 5 hrs. 10 min. 2o||J sec. 7. 11 o’clock p.m. 8. 5 hrs. 10 min. 

9. 35 min. 2^^$ p^stnoon. 10. 5 hrs. 48 min. 11. 26 sec. loss. 
12. 4 hrs. 32 min. 13 . lA min. to 12. 14. On Tuesday evening, 

when one clock marks 9 hrs. 11 min. and the other 8 hrs. 
54 min. 30 sec. 15. A 1 ®* * 3 ff 

17 . 7 o’clock. 18. I hr. 28A min* 
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19 . At 3 p. M. on Dec. 3. 20 . i min 52^ sec. to 9 P. M 

21 . 4 of A? min. past 8 P. M. 22 . Loses 29 ! 1 H sec. 

23 . 8,*^- sec. 21. 10 o’clock. 25 . At II P. M. 

26 . 1008 days. 27 . 12 days before ; 528 days. 

28 . 3 hrs. 24 min. 19^^ sec. 29 ; May 21, at 6 P. M. 

30 . 1 day 16 hrs. from the time the second was put right. 

Ex. CXLH. (p. 363 .) 

[The numbers denote degrees.] 

1. (i) (i) 4j. (ii) (2) (i) 20. (ii) 16. (3) fi) 47^ 

(ii) 38f. (4) (i) 7ii 'ii) fs) (»)~33i* O') -26^ 

2. (i) 0 ) 68. Oi) 16. (2) (i) 113. (ii) 36. (3) (i) 136!, 

(iii 46g. (4) (i) I 97 t. O') 73 l- (S' 0 ) I 4 - (») -8. 

3 . (i) (i) iioj. (ii) 43i- (2) 0 ). 167. (li) 75 - ( 3 ) ■') 203. 

O') 95 - (4) 0 ) 9 | O') -f2i. (5) (i) -24|r. O') - 3 '^ 

Ex. CXLIII. (pp. 369 - 375 .) 

1 . (i) 45 min. (ii) 4 hrs. 2. 2^ hrs. : 13^^ miles 

3 At I A. M. ; 17 and 14 miles. 4 . io| miles. 

5 . At 1 P. M. ; 210 miles. 6- At 3 P. M. 

7. At 12*35 P. M. ; 891^5 miles. 8. hrs. from y 4 ’s starting 
9 . 3*5^]^ miles per hour. 10 . 6 30 a m. : ^ mi ll. A 7 miles , 

6 miles 352 yds. 12. ug his. ; 134-J miles. 13 . 3f miles, 

14 . Ilf hours. 15 . B 2 mi. 1540 yds. ; C 5 mi. 

16 . I mi. ; 40 yds. ; B 9 yds. ; i hr. 15 m»n. 17 . 4 hrs. 19,\ min 

18 . 90 mites. 19 . 58 min. 20 . 35 mi ; 25 mi. 21. 5 hours. 

22 . 60^ seconds ; 530 yds. 23 . 3 min. 21. 19 miles. 

25 . 19 mi. ; 35 mi. 26 . 4^ mi. 27 . 400 miles. 

28 . mile. 29 . 31^ miles per hour. 30 . 2'^ hours 

31 . 2f hours. 32 . 3 and 1 1 miles per hout. 33 16 hours. 

34 . 300. 35 . 600. 38 . 56 yds. 37 . 285^ miles. 38 . 746?, yd^. 

39 . 9^/q miles. 40 . (i) 55^ sec. (ii) 7^ sec. 

41 . 15 hrs. 35 min. 42 . 9 hrs 48 min. 43 . 463}? hrs. - 

44 . 16. min. 32^^ sec. 45 . 9 sec. 46 . 22f miles per hour 
47 . 7f sec. 48 . l min. 7^ sec. 49 . 50 .and 30 miles prr hour 

50 . 297 ft. ; 231 ft. " 51 . 3 hrs. i min. 30 sec. 

52 . 15 mi. 180 yds. ; 14 yds. and i yd. per sec. 

53 . 22 mi. 280 yds ; 20 ft and 60 ft. per sec. 

54 . 17\ miles. 55 . 4^ miles per hour. 56 . 15 miles 

57. 2 miles. 53. 165 miles. 59 . (i) i sec. (ii 4 sec. 

60. 13I miles. 61 . 2^ ft. 62 . 2740 yds. ; 13$! miles 

63 25 and 30 miles per hour. 64 . 79^ miles 

IXiscellaiieoiis Examples VI. (pp. 378-385.) 

1. 66150140. 2 . Rs.ta^.oa. 3 . 877'i;yds 

4 6. Rs,iZ 2 . 4/2. 6. 25 sec. 
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7 . 8100 • Rs.$o. 12a 9I/. 8 in. 

9 . 286492500. 10 . ^J.2164 6a. 2^'p. 11. 121*98. 

12. 7%% ft. • 13 . 396 or 406. 14 . 64800. 

15 18. 18 . 875. 17 . He walked uo 6\ miles. 

18 . 9 hrs 37,\ min. • 19 1109894 20 . 1009805 

21 . Re.i. 2a. 25 . 45 miles 23 . Ks.^. 24 . 31116. 

25 . 3 times, or 4 times if we reckon the starting .point. 


26 . 75 days. * * 27 . 240 men. 28 942 


29 1683 and 2431. 


60pieces ■. 5*6304 in. 31 . ^.r.i8. 10*. 8/. 32 . /?j.420. 

cwt. 34 . 35 3 hrs. 30 min. 

^ mile. 37. *000004 in. 2s. per stone. 


39 . 36 and 34 miles per hour. 


40 . 60. 


41 . 20 miles per hour. 42 . A Rs,i2 ; B Bs.g. 

43 . 3? min. to 6 A. M. ; 6 o’clock A. M. A 

45 - 25^26'''*6 to be subtracted. 4 < 

47 . 9rsV'f days. 48 . 53 min. 3o^g? s 

49 9« slp. 50 567. 61 . 792 yds. or 1572 yds. 

52 . A 12 days ; 5 15 days.* C 20 days. 53 . 27I yds. 

54. 6 min. 55 . hrs. 57 . At 4 25 p. m. 58 2^ miles. 

59 . 80 and 75. 60 38, 40 and 45. 61 . -^j.458, 

62 . A Bs 2400 ; B /v’j.900 ; C Rs 340 ; D Rs.6o 63 . 45 and 35. 


44 . 171. 

46 . 960 seers, 
sec. past I. 


64 . 23 years. 65 - 14 beggars. 66. 44 days. 

67 . 45 men. 68. 5 yards. 69 . 2} mile«f. 

70 . 564 miles. 71 . It will be more advantageous to 

employ the boys. 72 . Rs.4. 6a. 73 . 4^ miles per hour. 

74 . It loses min. pfer day. 76 . 30 days. 

76 . After 8 days. 77 . At 23/f’g min. past 8 ; yjg mi!e.s. 

78 . 48 centres, 3r outers. 79 . 611^ hrs. 80 . 10 ft. ; i?j,296. 

81 . A*j. 446. lOfl. : h ft. 82 . 124 yds. 


Ex CXLIV. (pp. 387-388.) 

1- (0 g ; S : ? ; i ; f (2) J ; f ; 1^5 ; A ? |; 


(3) ? ; IS ; II; \i ; 


(4) V ; * ; I 


(5) W ; m ; 


(6) S: im : «V 

2. 'i) 7 : II ; 17 : 23 ; 34 : 27. (2) 17 ; 18 ; Equal : : ,^5. 

( 3 ) »7 : 18 ; i i t : 24. 

3 . (1) 8 : 9 ; 24 ; 3^. (2) 75 : 96 ;4 : 7 - 

(3) 3 gal. 3 qts. .* 42 pts. 

4. The first and second are increased and the third is diminished. 

5. The first is increased and the second and third are diminished. 

6. (I) 4:35; 1:7. (2) 45 : 364 ; 100 : 483. (3) 9 : 5° ; 10 : 21. 

7. io|. 8 . 5*2. ft 2ro. : 13 po. 10 . 25 ; 39. 

11 . 91 ; 81. 12. 16 : 24 : 30 : 35. 
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Ex. GXLV. (pp. 391 - 392 .) 

1. (I) 36. (2) 509^. (3) 57. (4) 22|. (5) 22. (6) 5*15. 

(7) 26 2o 8. (8) ^^.116. 10a. 8/. .(9) i?.r.405. 

(10) II tons 15 cwt. 2 qrs. (ii) 40 tons 10 cwi. (12} 17J. ofrt?. 

2 . 63 : 3il- 3 . 50 ; 74f- ' 

4. The 3rd term is ; the second term is '0000406. 

5 . (1) 8. (2)25. (3) *171. (4HV (5) 6. (6) 01. 

6. (I) 72. (2) 2 -^. (3) i. (4) 1-3. (5) 8J. (6) 05. 

7. (i) 6400. (2) If. 8. 70 : 105 : 126 ; 144. 

9 . 1:3. 10 . 2 : 15. ll. gals. 12. 217 : 865. 

13 . 9 : 8 . 14 . 19 : i7- 15 . 739 : 257. 


Ex. OXLVI. (pp. 397-401.) 


1. 

Rs. 1059. 6a. 

2 60 days. 

3 . ;£i89. 3 j, i\\d 

4 . 

25 days. 

5 . Rs.56. 4a. 

6. 8 lbs. 3 oz. 

7 . 

162 mds. 

8. iia. 4^ 

9 . Rs.263 4a. 

10. 

;^6i. gs. id. 

11. £27. i6s. 3id 

12. 26 hours. 

13 . 

y?j.5i6. 4a. 

1^ £^59^’ o.f. 2j// 

15. 25 mds. 29 sr. ' 

16 . 

Rs,%S7. 8a. 

17 . ;^ii8. 13J. 6d 

18 2 tons 3 cwt. 3 qrs. 

19 . 

/?j.i 7 i 84 . iSa. 

2|/, 20. iffj.ioi. 5a. 

8p. 21 365 days. 

23 . 

15 days. 

23 . 75 0. 6 in. 

24 . 6 yards. 

25 . 

;^i26. I2J. 10^. 

26 . Rs.is. 8a. 

27 . 8 months. 

28 . 

Rs.^. 12a. 

29 . 2a 9f^. 

30 . Rs. 1084 

31 . 

^j.8707. 8a. 

32. £23, 3^- 

33 . 54756. 

34 . 

los. 

35. 9't. 7\P‘ 

36 . 65.hours. 

37 . 

i?j. 1050a 

38 . Rs 7. 14a. 6p. 

39 . i?.r. 11452. 13a. 

40 . 

^r.3650. 

41 . Rs. 14000 ; 24p. 

42 . 20 gals. 

43. 



44 . j^2i85. i6s. 3d 

45 . 

He will lose Rs. 

.10. 6a. %p. 

46 . 74] 1 days. 

47 . 

Rs.2$6. 15a. Sp 

. j 16 yds. 

48 . Rs.50. 

49 . 

£61. 12s. 

50. £3. 7s. lod 

51 . 12a. 7'2p. 

52. 

ga. 

53 . 2Sl days. 

54. 8 min. 45|lsec.past8. 

55 

47 tV days. 

56 . 89 ft. 2^*1 in. 

57 . 28. 

58 . 

12800. 

59 . March 8 , Sunday 

at 4 P., M. 

60 . 

£1. lOS. 

61 . Rs.\7. 14a. 

62 . .ffj.535. 12a. 6^ 

63 . 

JO days ; 12^ days. 

61 . 9 min. 

65 . 

101 days. 

66. I24|^ days. 

67 . 6 months. 

68 . 

2| ch. 

69 . 150 leaps. 

70 . 8 ch. 2 to. 

71 . 

368 men. * 

72 . Brandy i 8 .r. ; rum 14s. ; gin lar. 6d 

73. 

RS.68. 4a. Ily’is 

\P- 

74 4 miles. 

75 . 

21 days. 

76 * Rs^ 7* 7^' 

77. 51 days. 

78 . 

48 men. 

79 . ^^1306. loj. 

80 . 202 1 - miles. 


Ex. CXLVII. (pp. 404-409.) 


1 . 6 days. 2 . Rs.2^2. 14a. 3 . 1878 men. 4 . 5 months. 

5 . 63 tons. 6. 174 miles. 7 . 974 mds. sr. 8. is, 

Qs. ixxi. 10. 7 men. 11. 2250 men. 12. 9 days. 
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13 . /?j. 564. 2a. 8/. 14 . S6 lbs. oj oz. 15.-300 men. 16 . 540 guns. 

17. 48 d iys. 18 . 300 men. 19 . 156 men. tO. 17 cwt. 2 qrs. Qf lbs. 

21 . r9‘36 days.* 22. 9f. o^</. 23 . 254^ days. 24 . 6yl^l days. 

25 . 24 times. 26 . 9 days. 27 . 32 «iays. 28 . i6| hours. 

29 . 6^02. 30 . i«( women. 31 . 18 men. 32 . i2| hours. 

33 . 542 bi. II kat. 12 ch. 34 . /is.2,92. 4a. 8/. 36 . 45 men. 

36 . 7 ?j.i 68 . 12a. 37. hours. 38 . 125 men. ' 39 . 27 days. 

40. 180 men. • 41 . 2^ ft, 42 . 15 men. 43 . 100 men. 

44 . 1515^ bricks. 45 . 1250 men. 46 . 6'48 miles. 47 . 4 dozen. 

48 . 222I days. 49 . 70^.330. 12a. 50 . /v’j.so96. 61 . 84 men. 

52 . 4 adults. 63 . 7 ?j. 39 . la. 64 . 39^ weeks. 55 . 16^ ft. 

Ex. CXLVIII. (pp. 412-414.) 

1. 4f//. 2 . 19)^^ days. 3 . Nt.4200. 4 . todays. 

5 . 14 men.^ 6. £3. 5J. 6^0'. 7 . 3 ^> 5 * it oz. 7^ drs. 

8 . 174 miles. 9. 178 mds. 20 sr. 10. /i*j. 204. 12a. 11. 240 men. 

12 . II months. ' 13 . I3*4j- 14 . 229 yds. 1 ft. 16 7 hours. 

16 . hours. i 7 - 20 canTlon. 18 . 180 men. 19 . 5:2; 4^^ ac. 

20 . IS. y\d. \\q. 21. 40000 men. 22. 6 men. 23 . 131I days. 

24 . 120 days. 25 . 29^ days. 

Ex. CXLIX. (pp. 415-417.) 

I- (i) i- (2) (3) z%Ts- (4) ii- (Si (ft) 

2. (1) 21*6. (2) /?j.i8, (3) 58 mds. 20 sr. (4) J^s.iog. ba. 4-8^. 

(5) 187 bi. 17 kat. 8 ch.« (6) 171 yds. (7) 7 ?j. 45 o. 6a. 3p. 

(8) 2 hrs. 12 min. 36 sec. 

3 . (i) 28^. (2) 49i. (3) 8 * 9 » 5375 - ( 4 ^ 26'§i. (5) 2 530.... 

(6) 9*5. (7) >03. (8) (9) 

4 . (i) 37^. (2) 165. (3) 460. (4) 125- 5) 366|. (6) 590. 

5 . 20 p. c. 6 . 25p. c. 7. 43797. 8 75B44. 9 . 38896201;. 

10 58000. 11 . 33^ p. c. 12 7?j.26o 7. l 3 . 91*2 p. c. 14 . 600. 

15 . 640. 16 . 3608. 17 120 ; 156; 174 ; 150. 

18 . 665 gold ; 33I silver. 19 . A’jr.3379. iia 3 f/ 5 . 20 . .^^.2500. 

21 . /?.r. 15000. /is. 1^00. 23 . fp. c. gain. 24 . 18000. 25 . 200. 

Ex. CL. (pp. 418-419.) 

1. (i) 27. (2) 738'^7I428. (3) i3^§ (4I 7*699794. 

(5) 26-9625. (6) lo-i54875- 

2 . 18-552,..yrs. 3 . i?jf.36. sa. 2^/. 4 . 10 st io| fbs. ; 9 st. 6ifts. 

5 . 1541. 6. 25311-84. 7. 8-667...years. 

8 . 6o^ years. 9 . 60. 10 . 14 63 yrs ll. 13 st. 2 lbs. 

1 ^ 51°. 13 . /is.30. 14 . 78. 15 . 13 yrs. 16 . 2i|. 

> Ex. CLI. (pp. 420424.) 

1 . 12 per cent. 2. Iis.6i6. 8a. 3. Re.i. toa, 10^. 

4 . 7?j.275. 5 . 7s. 6. ga, 7 * 7 ?j‘. 85 o. 


44 
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8 . 

n. 

14 . 

17 . 

ao. 

83 

86 . 

88 . 

81 . 

36 . 

38 . 

41 . 

43 . 


i. 


8 . 

3 . 

5 . 

6 

7 . 

8 

9 

10 

18 . 

13 . 

15 . 

16 . 

17 . 

18 . 

19 . 

20. 


1 . 

a 

4 . 

6 . 

9 . 


4J. i\d. 

40 per cent. 

Rs 18. 4a. 
i?x.958. 5 a. 4p. 
Re.i. loa. 2p. 
30A P c- 
Rs.2o 6. 4a. ; 25 
400. 

10a. 38 . £SS’ 
Rs 3 2a. 

I or. 5^. 

3 cwt. 2 qrs 23 
^r.250 


9 . Rs.g ga. 4p. 10 . 

18 . Gain, 7| p. c. 13 . 

15. 62^ p. c. 18 . 

la Rs 270. 19 . 

21. 5 p. c. 1 ' 88. 

24 . 32. 85 . 

per cent. 27 . 

29 . 8 c<vt. 30 . 

33. I cwt. 73 lbs. 10 oz. 34 . 
36 . Rf.S^ 13a. 4p. 37. 

39 ^r.7So 40 . 

fts, 42 . 

44. RS.4Q0. 45. £4^^ 48 . 


Rs.g. 2a. 8p. 

42% p. c. 

96A p. c. 

Rs.j. Sa. 4^.; 60 p. c. 
Lossi 65 p. c. 

3 i? P- c. 

Rs. 2500 ; 30 p. c. 

16 per cent. 

6 scores. 

Rs.4. loa. 6i%p. 

Rs 7. 8a. 

13 | per cent. 


£z. GLII. (pp. 426 - 427 .) 

(i) 224 ; 336 ; 448. (2) Rs.2Soo ; Rs.3750 ; /?r87So ; i?j.loooo. 

(3) Rs 33000 ; Rs.22ooo , Rs.16300 \Rs.13200. 

(4) ;^320 ; £370 i £384- (5) 180 bi. 12 k. 6 ch.; 

236 bi..3 k 14 ch. ; 277 bi. 17 k. 8 ch. 

(6) i?j.SO ; Rs. 12. 8a. ; Rs.3 ; Rs.2.%a. ; Re.i. 10a. 8/J. 

(7} 264 n>3. ; 59 lbs. ; 40. tt>s. (8) £121. ss. 6a. ; 

£179. iij. ; £292. I2J. 

Saltpetre 336 sr. ; sulphur 44'8 sr. ; charcoal 67^ sr. 

3 mds. 12 sr. 4 . 270 fts. ; 198 lbs. (nitre}. 

N. 851 1 sr. ; S. io6| sr. ; C. i62| s^, 

Men Rs. 12. 8a. ; women Rs.7. 8a. ; boys Rs.6. 

A Rs 4242 ; B Rs 7070 ; C Rs.7777. 

C £630 ; B £600 ; A £400. 

A Rs. 1312. 8a. ; B Rs.3300 ; C Rs.7873. ; D /?r.2ioo. 

^.f. 433 - 5 « 4 A II 30 ; 48 J 72 * 

A A’j.qo ; B Rs.\2o ; G 180. 

Men 5400 ; women 675 ; boys 150 ; girls 45. 14 . £83. lyr. 

A 200 mds ; B 300 mds. • C 525 mds. ; D 1155 rods. 

56 half-crs.; 40 florins ; 24 shillings 
12 half-crs. ; 24 pence ; 36 sovs. ; 96 shillings. 

50 sovs. • 60 half'Sovs. . 200 florins. 

A Rs.\g20 ; B i?r.i440 ; C Rs.\330 ; D Rs.4800. 

78 rupees ; 132 half-rupees ; 168 quarter-rupees. 

^ Ez. CLIII. (pp. 429 - 430 .) 

Rs.t3o i Rs. 2 oo ; Rs.230. 2 . Rs.22300 ^i?r.i5ooo ; Rs.7300. 

A Rs.1300 ; B Rs.1312. 8a. ; C Rs.1187. 8a. 

The share of each is /^r.iiqo. 5 . A £340 ; B £900. 

A Rs.2240 ; B Rs.2360. 7. A i?r. 14337 ; B 14458. 8a.; 

C Rs.11340. a A Rs.i6o t B Rs.130 ; C Rs.400. 

A £168 i B £280. 10 . A Rs.33000 ; B Rs.4gooo j CRs.70000 ; 
V /?jr.84ooo. 11 , A Rs.iygo. soa. 8p. ; B Rs.2374. lo* 40 » 
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12 . 

13 . 

14 . 
17 . 


1 . 

4 . 

6 . 


1 . 

3 . 

6 . 

9 . 

10 . 

11 . 

18 . 

14 . 

16 . 

18 . 

20 . 


1 . 

5 . 

9 . 


A £B. iiJ. 6 d. ; B £13. gs. 6 d. 

£aZ6. ly. 4d. ; £730 » 4*433- 6j. Bd, 
Bs.1600. 15 . 23/v months, 

lof months. ^ 18 . 454 days. 


5^7 months. 
28th May. 

7 months. 


Ex. CLIV. (pp. 431-432.). 
2. 9 months. 

5 . 92st <3ays. 

7. 80 months. 


Ex. CLV. (pp. 434-436.) 


16 . 22^r days. 


3. 7 l months. 
8. 24th April. 


Bs.7. 3a. i|t/. 2. 2«. 9fl^ ; la. 3'^. 

7:4. 4. 3 :3 : I. 5 . 3 : 3 : 4 : 18 ; or 18 : 4 : 3 : 3. 

2 : 13. 7. 3 mds., 3 mds.y 5 mds. 8 . 2 : 7. 

28 Ihs. ; 56 BDs. ; 56 ibs. ; 28 lbs. ; or 42 1H)s. of each. 

3 lbs.*of ist ; I ft. of 2nd ; 12 fts. of 3rd. 

9 prals. ; 18 gals. ; 27 gals. ; 9 gals. 12. 44 6>s. 

3 ft>s.; 3 ibs. ; 3 ibs. ;*2 ibs. 

50 fts. of brass ; 200 fts. of pewter. 15 . 185 P^s. 10 oz. 

115 oz. ; 85 oz. 17. 7 oz. gold ; 2 oz. silver ; 2 oz. copper. 

20 : 7 ; $s. lid. 19 . 40 apples ; 20 pears. 

Gold £3. 17s. iol<f. ; silver 5J. ild. 

Ex. CLVI. (pp. 437-438.) 

32 oxen. 2 . g^fdAys. 3 . 70 oxen. 4 . 32 oxen. 

190 oxen. 6. 3 ac. 7. 40 oxen. 8. 2$ oxen. 

4 taps. 10. 7 sr. 13 ah. 11. 9 min. 12. 21 days. 


Miscellaneous Examples VII. (pp. 441-446.) 


1. sa. ipt 2 . 9 per cent. 3 . Re.i. 3«. pw loa 

4 . 22 women. 5. A R5.373 ; BRs.goo ; CRs.333. Sa. 4p. 

6. 334 p.c. 7. 1500000. 8. Lossyp. c. 

9. Rich 15, poor 85. 10 . iSjt. 11 . 1000 and 800. 

12. 131 fts. 13 . 284p. c. 14 . 625 . 15. £248. 

16 . 114 carats. 17 . 150 at i?j.4 ; 250 at ^^*.3. 

18 . Tea, 2s. 6d. ; sugar, 6d. 19 . Tea, Rai, 14a. ; 

coffee, 13a. 4p. 20. 38III per cent. ^1. 2 : j. 

22 . 3 : 7- 83 . 200 cub. ft. 24 . £96. lu. 8^. 

26 . Rs.3. 4a. 26 . £89. Bs. gd. 217 . A 120 ; B 73 •, C 125. 

28 . 16500. 29 . 200 . 30 . A Rs.30 i B Rs.20. 

31 . i?r.84 ; ARs.44 ; B Rs.40. 32 . Men, Rs.72. 14a. 2§p.} 

women, i?j.85. 5a. 4p. ; boys, Rs.Bi. t2a. 

38 . 2 : 1. 34 . Rs.y>. 35. 9^ p. c. gain ; 1200. 

86 . SiHP-c- gain. 37. Rs.37$. 38 . 3 : a. 39 . 42,36 and 

30 years. 40 . 70 oz. 41 . 300. 43 . A /?r.8so ; B ^J.846 s. 

CRs.itB2, 43 . Copper, 12a. ; brass,^ i 5 ’• 6. 44 . 390 ; 15a, 
45 . 40 horses; 35 oxen. 46 . 15 carats. . 47^24, 
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48. 

50. 

53. 

54. 

57. 

58. 

59. 


1 . 


35 ; * 5 - 48 - Mangoes, I2 ; plantains, 24. 

12, 28 and 44 years. 51 . 4«.,; Rs.6, 2a. 

3 mds. 30 sr. ; 4 mds. 35 sr. 53 . Rs.6o. 

A P* c. increase. 5 ^. i6t\ days. 56 . 200. 

Rs 200 ; A Rs.20 ; B Rs./^o ; C Rs.6o ; D Rs.So. 

Rs.t2^. A Rs so ; B Rs.41. 10a. %p .; C Rs.^, 5a. 

21 gals, from the 1st ; 8 gals, from the 2nd. «> 00. 44 ; 91. 


Ez. CLVII. (pp. 447-448.) 


(i) Rs.io. 14a. (2) Rs. 2\. 8a. 

(4) ^j.104. la. (5) Rs. J2og. 6a. 

( 7 ) £3^- 3 ^- (8) £ios. iiJ. loi^f. 

2 . ;£io. 3 . Rs.io. 2a. 4 . Rs.6o. 


(3) i?j.i3o. I2<ai. 6p. 
(6 ) /?j.48i. 4a. 

5 - Rs.So. 


1 . 


2 . 


3. 


4 . 


(I) 

( 4 ) 

( 7 ) 

(10) 

(I) 

( 4 ) 
( 7 ) 

(10) 

(12) 

(I) 

( 3 ) 

( 6 ) 

( 9 ) 

(I) 

( 3 ) 

( 5 ) 


Ez. CLVIII. (pp. 449-450.) 

Rs.272. (2) Rs.4g sa. g'6p. (3) 7 ?j-. 88 . \a. g 6p. 

Rs.i6g. 13a. 3-8/. (5) Rs 28. i4rt<9‘6/. (6) ;^ii8. 3^. 

£\S 9 - 17J. 3 <f. ( 8 ) £24. 6s. 2'4d. (9) ;^i40. 14J. 4 'Sd 

£2. y. 3irf. 

Rs.gi. I4'i. (2) .^j.1444. 14a. 4*95^. (3) Rs.647, 3a. 

Rs.8^. loa. (5) Rs.117. la 5’28/. (6) Rs 474. 3a. 0*675/. 

£221. (8) ;^io2. 9r. gid. '2q. Kg)\£\\. 17s. 6d. 


£7S. tos. 3d. '6g. 

£273- *25 

Rs. 22, 6a. lOp. 

£36. 16s. 7^d. 

£81. 10s. sid. 

£3- 15 ^- 
Rs.sgi6. 2a. 8p. 
£gsg. 13 ^. 8i/f. 

Rs. 18702. 14a. 4p. 


(ii) ;^I 356 . ioj. 6 f</. '44757- 

' (2) Rs.107. isa. 4p. 

(4) £73- * 5 ^- (51 7?j. 9792. 12a. 3/. 

(7) Rs.3g. 2a. 2p. (8) .^j.1714. 14a. 8p. 
(10) £2. 19J. 8\d. 

(2) Rs.3873. 12a. g'6p. 
(4) ^J.2701. 3a. 9^1/. 


1 . 

6 . 

9. 

13 . 

17 . 

21 . 

26. 

28. 

31. 

34 . 


Ez. GlilZ. 

i?5.4688. 2. Rs.\20S- “^- 

S4 p. c. 7 . 12163. 2a. 

/?.f.8489. 4a. 9/. nearly. lO. 

4) p. c. ^ 14 . 6 p c. 15 . 

16 yrs. * 18 . 2j p. c. 19 . 

15 yrs. 23 . 12^ p. c. 23 . 
i?j.6878.9a. 26 . 

Rs.3333. 5« 4P- 29 . 

6$ p. c. 33 . 3 and 5 yrs. 
Rs,is6.4a. 35 


c. 


(pp. 452-454.) 

i?j.325o. 4 . 3I p. c. 5. p 

. 8 . ^ 678 . 3 s. iiird. 

16 yrs 12. 20 yrs. 
16 . 4 l p. c. nearly. 
20. 43312. 8a. 

24 . £640. 

27. Rs,2q&S5- loa. 
30 . 2\ p. c. 

33 . Rs.40. 

Rs.1600 ; ^j.2400. 


4} yrs. 11. 
6 yrs. 8 mo. 
Rs 1140. loa. 
6V yrs. 

si p. c. 
£10950. 


Ez. CLX. (pp. 457-458.) 


1. (i) i?jr.4o6. oa. lofi. 

(4 


/?.r.i495. xia. 


(2) ^j. 262. iia. 9^16. 

(3) ^J.3454. 4 «. 2/. 
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(5) Rs.171. 2a. 4p. 

( 7 ) £1237- 19s- 2\d. 

(9) i?x.J553. ii«. 8/. 

2. (i) /?J. 459 . la. (2) /?J. 297 . ^ 

(4) ;^33- I3J- io|ff,*20384^. 

3 . (i) i?^.204. CM!. 77184768/. 

(3) ^j.961. I3«. 8/. 

4 . (z) i?.r.|!ro4. io«. 3/. 

(3) /?J.7'55 - ijA 

(5) 19422. 6a. 4*67712/. 

6 . i?J.l 47 . 4a. 4p. nearly. 6 . 

7 . 874278. 8. 


(6) 4934 - IS. Sid. 

(8) ;6553- os. 4id nearly. 

*. 8/. (3) i?j.i285. icx*. 10/, 

(2) /?j-.446. 5^2. 4*884168/. 

(2) ./PJ.3193. la. 8/. 

(4) ;^ 5 i 4 o. lOJ. 

(6) ;^ 27 i 4 . 9 J. 9 * 472 <f. 

;^i 8 . 14J. 8 Ji/. nearly. 

/?j.i5540. 6a. 9*8/. nearly. 


Ex. CLXI. (pp. 460-461.) 

1. i?j.4oooo. 2 . ;^333333- 8</. 3 . ;^i 33 - 6j. 8c/. 

4 . R5.42S00. 6. 2 per cent. 6. 5 per cent. 

7 . 2| years. 8. 2g years. 9 . 3 years. 

10. /?j.I4o8o. loa. 11 . j^oo. 12 . £430. 14J. 6*096^/. 

13 . 10 p. c. ; Rs.2ooo. 14 . j^3497. 5^. 4z\d 15 . 125428. 8<r. 2/. 

Ex. GLXIl. (pp. 462 - 463 .) 

1 . (i) /?j.85oo. (2) 7 ?.y.i 2 oo. (3) Rs.7212. 8a. 

(4) .A?j.315o. (5) £43. ns. old ( 6 ) £ 3 SO- 

(7) ;^ 367 . iJ. 6 ^c/.^ ( 8 ) /?j.io 445 . I5«- 2?/. (9) ^237. loj. 

(10) ;£8ooo. 

2 . (i) Rs.1200. 2a. (2) Rs.3SO. (3) £s- 5 -f- ( 4 ) 9 ^* 

(5) £70- 17s. 6d. ( 6 ) /?j. 482. 14a. 8 /. (7) ;^I2. i 6 j. 8 c/. 

(8) ;£io. loj. lod. (9) Rs.622. I la. 

(10) ;^296. 13J. 4id. 


1 . (i) 7 p. c. 

( 5 ) 4 p. c. 

2. (i) 8 months. 
( 5 ) 3 l yrs- 

3. 3 per cent. 


Ex. OLXIII. (p. 464.) 

(2) 6 p. r. (3) 4 p. c. 

(6) 5 p. c. 

(2) 3 yrs. (3) 3 * y»^s- 
(6) 1 1 yrs. 
4 . 6s, old. 1 ^. 


(4) 2i p. c. 
(4) 4 mo. 

5 . Nothing. 


Ex. OLXIV. (pp. 466-468.) 


1. i?j.8i34. 8a. 

4 . 61 yrs. 

7. p* c. 

10. Rs.2So. 
l2. Rs. 337 ‘ 
l 4 . 80; 83 ; Rs.32o. 
16. Rs.322. I a. sif/. 


2 . ;^ 8 o 8 . ij. 4 c/. 3. ;^23i. 15J. 

5 . 24 per cent. 6 . 7 \ yrs. 

8. Rs.776%. 14a. 2§/. 9 . i?j.i8o. 

11. Rs.S 746. Ba. ; 6| p. c. 

13 . jJisqS. 6j. 8^.; iVt per cent. 

15 . (i) Rs.4S. 13a. 4/. (ii) Rs.13. la. 6|/. 
17 . i7.r. 4)|c/. 18 . 10 months. 
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19 . ;^i3o. 20 . ga. 21 . ;^25oo. 

82 . Disc. i6§ p. c. ; Int. 20 p. c. 28 . 16 copies. 

8| p. c. 25 . jRs.1200. 20. p. c. 

87 . B*s by 5a. 4^. 28 . ^15.7014. 5a. 6fi. nearly, 

29 . ^j.2115. 1^.4^. nearly ; 4‘66 mo. 30 . Jis.bojd nearly. 

Ex. CLXV. (pp 470-471.) 


1 . 

A. 

7 . 

10 . 

18 . 

14 . 

17 . 


1 . 

4 . 

7. 

10 . 

18 . 

14 . 


10a. tp. 3 . /?j.ii 685. 5a. ^p. 3 . Ri.%. i^a. 1725/. 

2s, 6’62$d. 5. .^^.9. 6. i?J.i2i. 8<2. 0*534.../>. 

Rs . 2 SS ' 8. /?f.3‘j6. la. 9^4^ 9 . /?j.i 585. 8a. 9^|^ 

;^ 547 . 25 . 2d 7s. g^d 11. i?j.5i238. 14a. 

Rs.SJ. oa. 5 f| 4 i/>. ; Re.i. oa. sgfH/. 13 . ;^24. 55. 

£t020. 15.^61.155. 16 . /fj.617624,13a.0i^o^ 

31st May. IB. 114 p. c. 

Ex. CLXVI. (pp. 473-474.) 


Rs.bs. 12a. 4^. 8. i?j.3507. 7a of/>. 

^5.128. oa. 4p. ^ ;^4488. 155. 

£76^. 25 . (id. 8. >^5.16170 

A*5 693333. 5a. 4^ 11. 44 per cent. 

/?5.23i49. 5a 4}^. ; Rs.766666. 2a. 3^. 


£ 4 ^ 6 . 35 . lolflf. imq. 


3 . gs. 14 ^. 

6. Rs 969. 4a. g'6p. 
9 . /?5.5io5. 6a. 

13 . i?5.38. loa. ii;>. 


15. y?5.688o6. 7a. ShEiP' 


Ex. OLXVII. (pp. 479-480.) 

1 RS.1S772. 10a. 9ff^ 8. 17511 fr. 44 c. 

3 . 2648 fr. 69 71 c. ; 6294 fr. 6 61875 4 . 11474 dol. 384 c. 

5 . 124*2675...fr. or I24i fr. nearly. • 

6. 3orf. per rouble ; gam ;^2o. 165. 8</. 7. 25 fr. 73 , c. 

J- 33 ^- 4 ^. 9 . (i) gid. in£i. (ii) fr. in 300 fr. 

10 . 410. 145. 3§d. H. 996*87 fr. 12. 125. 6‘7d, 

18 . £2000. 14 . ;^25o. 16 . 1 dol.«=4*22429...5.«45. w^a^-Zy. 

16 . 25*001...fr. or 25 fr. vefy nearly. 

17. Gain £5. gs. o^d. nearly. 18 . 20 marcs 424 pf. 

Ex. CLXVIIL (pp. 481-482) 

1 - 3 il pe** cent. 2 . 28f years. 3 . i?5.i6oo. 4 . 4 p. c. 6. 5 p. c. 
6 . 25*96...years. 7 . £2. 7s. 4,^rf. a 254 years. 

Ex. CLXIX. (pp. 487-488.) 


1 . 


a 

a 


(i) R$.ig6o. (2) ;^54i8. 35. gd (3) ;^4o8. 55. 

(4) Rs.37660. 2a, 2lfp. (5) ;^s88. 55. (6) Z?5.298o8. loa. 3^^* 

(7) Rs.gi7S. loa (8j ;i^i226. 15. io4<Z. 

(I) i?5.i4ioo. (2) J?5.8 o 6^. 14a. 2/^. (3) Rs.Sosi. 14a. 9^^. 

(4) £15573- Ss. lo^d. (5) ^5.70850. la. sip. 

(i) Rs.qooo. (2) £1000. (3) £2966. 15. iid.Aq. 

(4) i?5.49788. 6 a . g ^ p . (5) i?5.24200. 14a. 7|||A 
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( 6 ) £1015. IS. old 
(8) £566. 13s. 4d 
4. £ 10039 . 2 J. 2 ld 
7. ^j.22699. 2a 2^^p. 

10. i?j.75oo. , 

13. ^j.624 1 la, lo^l^f^. 


* (7) ^i.8670. 7a. 


5 . /?s. 238. 14a. 
8 ii2sV 
11. £i 75 ‘ 


6. £50 i6s. 8d, 
9. /?j625a 
12 . 93 i. 


Ex. CLXX. (pp. 489-491.) 


1 . (i) £1^3. (2) i?j.3i5S. 4a. 

2 . (i) ^.r.24oo. 

(4) /?j.io93. 13a. 2] Up. 

(6) /?j.93ii. 5a. 6mp. 

3. (i) jRs.17000. (2) 41785. 

4 . /?J.52. 5 ^. 4 ^§P‘ 

7 . 91 ^ 

2. 3^.0increase. 

18. j^34. *0^. gain. 

15. Us. 47230. 

18. 94 ^. 

21. Rs.23 gain. 

24. £$2. los ; ;^58. 6s. 8d moi 


(3) ;^io8 ss. 3d (4) ^^2878. 12a. 
(2) ;£i59. *2j. (3) j??j. 1368. 8a. 

(5) Rs.483 9a. 

{3) ;^j.44072. la. 4 p. (4) ;C58o5. 

6 . jfiSj. 6jr. 8d 6 . ;^I22 3J. 4d. 
8. 54309. loa. 

10 . Rs.2o gain 11 . £26 13J. 4 d. 
13 . £s 125 . 6 ^. loss. 14 . 90. 

18 . ^J. 4 S 5 . 5 «. 17 . 851 - 

19 . ^.r. 20000. 20 . 90^'^]). 

22 . j£^53oo. 23 . Rs.9080. 8a. 


Ex. CLXXl. (pp. 492-496.) 

1- (0 4 !?i p. c. (2) 3fi p. c. (3) 3j^f p. c. 

2 . (I) 80. {2i 874. (3) 77 |. 

3 . 954. 4. 85^. 5 . 83$. 6. 4 p. c. 

8 . 13800. 9. 83)}. 10. 125000. 

12. ^^5631. 5J. ; ;^9o. 6s. 3d gain. 

i?f.i 38548 . 12a. 14. 117 I. 15. 3 P. 


7. 

11 . 


(4) 5 P- c. 

3 i P- c. 
/?j.i824o. 


;;<^582 


lojr. 


13. 

16 . ;^3ooo. 17. i?J.96. 5a. 8A 18 . io 6 | 4 « 

l9. /?j.i 74 i 4 . iSa. sHP’ ; 1 3 109 8 a. 4jp. 20 . 94 i. 

21 . £9880. 142 . /?j.i4i5o. 15a. 23 . ^J.49700 

Rs.i 9. 13a. 4P. less. 25 .25200. 

Rs.27000 ; /?f.i85 more. 27 . /?j. 16000 ; Rs.24000. 


34 . 

26 . 

8a 

31 . 

34 . 

37. 

40 . 

42 . 

41 


/?5.645ooo. 

;^32. 5J. more. 
i?J.I92O0O. 

iff.r.4000 ; Rs . J 200 o . 
Rs.6750 ; RS.52SO. 
£1000. 

£3000. 


109^. 30 . ^j.27000. 

32 . ;£ 257 . 5^-. sd 33 . 6d. in the £. 

35 . 854. 36 . ^J.4800 ; ^J.5200. 

38 . Rs 16000000. 39 15 yeat;s. 

41 . i?J.4io66. oa. 8A : ^^‘.45600. 

43 . ;^4oo ; ;^i6oo. 

45 . £242914 I9<r* 


Ex. CLXXII. (pp. 198-499.) 

1 . 197 ft. a 45*09 ft. 3. 38 ft. 9 in. ; 54 ft. 9 6 in. fi^ar/y. 

4 . 3365768. 5. 14*02 ft. 6. I53»il«s. 7. 273 642102 miles. 

8. 52o*i95...fu 9 . 12 ft. 10 . 19. 11 . 35 ft. 12 . 1045 yds. 
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13. 


11 


1 . 

2 . 

1 . 

2 . 

3 . 

1 

6 . 

7. 

10 . 


13 . 

15 . 

19 . 


23 . 

26 . 

28 . 

30 . 

32 . 

34 . 

36 . 


40 . 

43 . 

45 . 

46 . 


1 . 


(i) I. (2) I. 

(6) I if. (7) 4 i®5V 

3’i62... 


(3) *25 (4) 100. 

( 8 ) 

15 . 5 ft. 7 l m. 


Ex CLXXIII. (p.. 502.) 


( 5 ) 5725- 


(i.) I'36602. (2) 6'67423. 

(5) -82185. (6) •43417- 

(9) 2*61803. (10) I. 

(13) 1*57313- (14) *26795. 


(3) *50401. 

(71 4-82825. 
(II) 14. 

(15) o. 


(i) ^3. (2) V{i9)- (3) V(i 5 ’- 3 . 


(4) -71070. 

(8) 4*05143- 
(12) 1*38742 

4. 294*151. 


Ex. CLXXIV. (pp 504 608.) 

(1) 17*030003 kilom.; 1703000*3 centini. 

(2) 50*000037 kilom.; 5000003*7 centim. 

(1) 5330003-000002 sq. m.; 5330003000002 sq. millim. 

(2) 7*25 sq. m. ; 7250000 sq. millim. 

(i) 116*075 gr. ; *116075 kilog. . (2) 530*45 gr. ; -53045 kilog 
76300 05 ares. 5 . 5300004*65 decil. 

(i) 24*14 ft*. ; 2414 c. (2) 480-0575 fr. ; 48005-75 c. 

(3) 5-08 fr. ; 508 c. (4) 55*536 ft. ; 5553*6 c. 

127 fields. 8 . 12. 9 . 180 fr. 74 c. ; ^2. i6f. loj^/. nearly, 

A will have 24 hectar. 80 ares ; B 22 hectar. 4 ares ; C 33 hectar. 

16 ares. 11. 7^ days. 12. 30miles nearly ; \%d. nearly, 

297 fr. 50 c. 14 . (i) 6 c. (2) Rather more than u. 2 jfl. 

2 fr. 91 c. 16 . 1600 fr. 17. 6 p. c. Ig. 

197-81...met. 20. 158 of each of two first coins and 79 of each 
of three last coins. 21. (1) 34 fr. 7 c. (2) 2 fr. 37 c. 

(3) 29 fr. 87 c., or ;£;i. 35. nearly. 22. £\ 10. is. id. nearly. 
A^s share=24 hectar. 75 ares ; B’s share= 13 hectar. 50 ares ; 

C’s share=47-25 hectar. 24 . 15 fr.‘32-68 c. 25 . 8 years. 

;^I9. 7 s. lod. nearly. 27 . 3419 fr. 58 c. 

(j) 500 fr. 26^ c. (2) 446 fr. 6 \ c. 29 . 1785 fr. 50 c. 

1 hr. 25 min. 20 sec. 31 . ist. 3 fr. 25 c. ; 2nd, 4 fr. 63 c. 

*I*he 5 per cents. ; ^^21. 4.^- iid. nearly. 33. 19.^. 2 * 15 ^ 

27153 fr. 78^ c. 35 . (i) 7 s. (2) 8 fr. 94 c. 

82 fr. 50 c. 37. 259 fr. 7o| c. 38 . 6 ares, 6 deciar, 

2 centiar. nearly ; 791*79...sq. yds. 39. 120*59...fr. 

2 decihi. 4 centim. 41 . 9 kilog. 126 grs. 4 ^ $ 864*8. 

15 fr. 14 c. nearly. 44 . i m. 6 decim. 

No. of boxes = 14 ; no. of oranges « 588. 

7 Nap. 15 fr. 85 c. nearly. 


Ex. CLXXV. (p. 509.) 

(1) 59170 m. ; ;^976. 36. 5c. 8m. (2) 18065 > 96239 m. 

(3) 14435 in- ; ;^ 254 . 5 fl. 3 c. 5 ra. 
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2 . (i) I c. 8| m. ; 4 c. m.; 2c. 2‘9i6m. ; 2fl. 5c. ; 38 i c. 6§m. ; 

I fl. 5*2083 m. ; I fl. 5 c. si m. 

(2) 2 fk I c. 2| m. ; 7fl. 8 c. 4^^ ro. ; £12. 6 fl. 4 c. 8 9585 m. ; 

£4. 4 fl. 2 c. *83 m. 

(3) 7 fl. 8 c. 3j m.*; 6 fl. 4 c. 8 9583 m. ; ^5. 4 fl. 6 c. 979 *^ 

8 fl. 9 c. 7 916 m. 

3. (0 lid.; £1. gs. gd.; £1. 15^. 8rt^.; i8j. ild. 086417. 

(2) £3. I2S. 5 ^fl'. £7. i6s, sld. ;£2g. 17s 6‘24d.; £25- i8s. lofd. 

4 . ;^990 6 fl. 7 c. 3 m. 5 4^43 2 fl. 6 c. 4 m. 

6* £803. 2 fl. 8 c. 5 m. 7. ^‘14. 3 fl. 2 c. 5 m. , £6. 2 fl 7 c. 4 m. 

8. ;^I 74 - 2 fl. 3 C. 7 m. 9 . /196. 6 fl. 5 C.; ;^IIOI2. 4 tf. 

10 . ;^3o5i. 7 fl. 2 c. I m. II. £76. 8 fl. 3 m. 14 . 7 fl. 8 c. 2*2359 tn. 

13 . £2 9 fl 9 c. 9 m. ; ;^46. 3 fl. 6 c. 14 . 789 

15 . *0732 ; *001464. 


• Miscellaneous Examples VIII. (pp. 512-519.) 

1 . ^5,2140. 2 . nth March. 3 . ii^p. c. 4 . £273. 8s. gtf. 

5 - £ 237 f>- 5 -f- 6 . £25^7- I 2 J. Id. 7 . loa 8p. 8 . j£ 8 i,V 4 *k- 

9. 15s : 147- 10. 4390. 2J. !*• 224 seers. 

12 . £100. 14s. 3^d 13 - 4 P*c. loss. 14 . First 8a. per lb. 

second 12a. per lb. )5 ^^250. 

16 . ;^>92307is ; ;C57692,f^. 17 . .£2200. 18 . .^j.3535. 

19 . £8. 15J. 2^^^. 20 . 933 ^ 1^3 21.25977. 22. 461^^ sr. 

23 . ^2450 J £2205. 24 . 6i%^gs. „ 5 . 600 sq. ft. 26 . ^’^,264. 

27 . The 3 per cents. ; fc9J. 7|^/v-ai ! ‘ 28 . j^isoo. 29 /if^.39440 ; 

.ffj.1560. 30 . 7^1.6776. 31 . 10. i6.r. decrease. 

32 3f p. c. 33 . j^i2f)o. 34 . /h.280 35. 96 : 19, 

36 . 25 for IT//. 37. 5! 9- 38 . 60 ft. 39 . 17s. ?ld. 

40 . First £10. 13s. 4d. ; second £11. 135-. 4d. 

41 . /?J.729ooooo. 42 32*25 p.c. 43 . 28 jrs. ; 31 yrs. 

44 . 4i p.c. 

45. A 32 yrs. ; ./? 28 yrs 46 . Circuitously, by 35*985 mflrees. 

47 . 5*51 p.c. nearly. 48 . 4 p. c. 49 . |. 50 . 12 yds. fiom B. 

51. gfd. 52 . 22 yts. ago ; 18 yrs hence. 

53 . /?j.2I1o 6. 8'i. ; /i*j. 18232. 8a : Bs 15000. 

54 . *0102045. oz. ; 25*17 francs. 65 . 25 fr 53^ c. ; 25 fr. 14^ c. 

56 . £1687. 14s. Bd. 57. .^j.5110. 58 . ^j.2600 ; //J3580. 

59 . £4092. 60 . £10 61 . (1) 23515302409. 

(2) 10192. 62 . He loses ;^240. 63 . 6g p. c. 

64 . £2273. 65 . (i) AV.137. 8a. (ii) A’j.39. 4a. 6?^ 

66. -ffj.12960 ; Rs. 11220. 67 . A /150. ; B £144 ; 

C £go ; D £60. 68. Rs.6$oo. 69 . 2s. Bd. 

70 . Rs.2IO ; i?j.io 5 ; Rs.72 ; Rs.42. 71 . 18^ p. c. 

72 . 17? P-*'- 73.^^14700. 74. 9i\ per cent. 

75 . A receives 6j. 8*0325//. more than B. 76 . Nothing. 

77 . Gain-s623i francs ; 37,p. r. 78 . Gain 74p r. 

79 . ;^6oo. 80 . 12 p.c. 81 . 95 ft. . 
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Miscellaneous Exercises (pp. 520 * 657 .) 

1 . 857628. 2 . 62968425. . 3 . 37. £ I- 3^ 2</. 

5 . i2lbs. 6. £2. 14J. 7 . 477 times. 8.' A Xs 48 ; 

B Rs.^^ \ C Rs \ \z, 9 . i?j.5oo. 10 . 795. 

33 ; ;£ 304875 ** * 5 ^- 12 - Sum *=17624 ; product = 76945744. 

13 . 612. U. 5445928167^. 15 . £ti^ i6j. 2\d. 

18 . 2415 times. 17 76 times. 18 . 29. 10. /?j.7 13a. 

20 256 weeks. 21. Five millions two hundred and 'ninety-nine 
tbomand eight hundred and thirty. 

22 . 167073002551134812. 23 . 2378. 21 . 477648483. 

25 . ;^33435o 69. i2r. i\d. 26 . Yes ; 6^ 27 . £392. 19J. ^\d. 

28 . 25 hens. 29 - 262080 min. ; 797. 30 . £s7. I2j td, 

31 . One hundred millions, seven hundred and ninety-six thousand, 
nine hundred and fifty-seven. 32 . 17. 

33. 1861. 34 95. 35. 511 ac. 2 ro. 8 po. 5. sq. ft. 129 sq. in. 

36 . 4 gals. 37. 38 . 7 horses ; 7 pigs ; 21 cows ; 165 sheep. 

39 . 116666. loj. 8p. 40 . i?j.i5. 41 . 668674698IS. 

42 . I ac. 10 po. 4 yds. 2 ft. 43 . £ii. 4s. &^d. 44 . 57 years. 

45. (i) A Rs 22222f ; B /?J. 33333 s ; C ^J.444441. 

(ii D ^j.46i53Vff ; R 30769 ; FRs.2^o76il. 

46 . 119 ; 17. 47. £$2. I5r. 6d. 48 . 49 . ;^io. 8j. 

50 Rs.170 4a. 61 . 2, 3, 7, II, 13,37 ; 71716. 

52 . Quot.<» 17430 ; Rem.>»i2. 63 . 90945547 miles 2 fur. 8 po. 

I yd. 2 fr. 3 in. 54 . 2^. 65 - 1 533*5 i Hi- 

56 . ;^ii. 3J lolid. 67 . ;^233. 17s. lod. ; 5l<f. 

58 . A Rs.22840 i B /?j. 11420 ; C’/?j.38o6. \oa.8p. ; D Rs.7(i\'^. tia. 4p. 

69 . 134 days. 60 . /?j.io3. la. 3^; 6l. /?j. 774. oa. 6 ^tA 

62 . j^4. or. 9<f. 63 12 mds. 64 . 9 weeks. 

65 . 88§ ; Rs 13500. 66. 54. 67 . 7\\d. 

68. Rs>lll, 5a 4^. 69 . A £i\ 7> 9s. 2\^d. ; B £267. 17s. i^d. ; 

C £2$^. 19s. 4i\d. ; D ;^i6o. 14.^ ^I^d. 

70 . ;^244o ; j^73. 4#. 7 ^. 2967. 73 . i. 74 . 756 cub. ft. 

75 . 55 sq. ft. 80 sq. in ; i8f. 6|tf. 76 . A*s J?j 586}4 ; B^s i?J39i/T J 

Cs /?f.352 Vt- 77. ;^2o. 78 . 4 b ft. 79. ;£ 8 ooo; £ 7 S<^’ 

80 . £i2^g. lyt. 4xsxd. 81 . 15099500. 82 . 1568 

83 . i’i2345$^32239iio4 84 . 03212. 85 . i?.r.767. 13a. StVoV^. 

86. 90 days. 87 . 17 ft. 4 in 88. ^104. 89 447 p. c. 

90 . ^4687. lof, 9 l. 763. 92 . 794997* 93 . '03493* 

94 . £26, 13J. 4d. 95. It* 96 * 1050. 97 . ;^i682. 

98 . It* 80 ‘ 5 J ; 5*91* lOO. 12I p. c. 

101. 14 days 7 brs. ii min. 17 sec. ; 2674 days 9 min. 59 sec. 

103 . 3998936616. 103 . 4Jr. 7li/f. 104 . 2721551. 105 . 1 : 4. 

106 . 33}ibs. 107 . 4iVa* 108 . 30 seers. 109 . 439*824 yds. 

310 . Gain Rs.770 ; p. c. 111 . 24754. 112 . 425. 

113 . 20 hrs. 16 min. 114 . 3 tons 4 cwt. 3qrs. 4fbs. 13 oz. 

116 . 307|fU^&ys* 116 * 25 miles. 117 . i?f.9i8o. 118 . 41600. 

119 . loa. Sp. monthly. 120 . 72 men ; 288 women* 
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121 . 

125 . 

137 . 

129 

133 . 

130 . 

139 . 

142 . 

144 . 

147 . 

151 . 

154 . 

157 . 

160 

164 . 

166 . 

170 . 

173 . 

174 . 

177 . 

180 . 

183 . 

186 . 

1 S 9 . 

191 . 

193 . 

196 . 

199 . 

202 . 

206 . 

209 . 

210 . 

213 . 

214 . 
216 . 
219 . 
211 . 
223 . 
226 . 
22a 

231 . 

234 

237 . 

240 . 

243 . 


61 in. 


45- 122. 126. 

i?.r.i4586 

jQSiS. Ss. 

Rs, 2SS. I2a. 

Jis. $2000. 

Rs.jz. 

§ : \is.j$d. 

24. 

5 per cent. 

14a. 

13^. 61 |§^oo^* 

12 lacs ; Rs.$. 158 

29040. 161 . Rs.120. 

second ^?j.2592 ; youngest 1728 
124 rings. 1^5. 

20®. * 167 . 

Loss i^f.iooo. 171 . 


•4806. 124 . 1081", grs. ; '00221142857. 


123 . 

126 11 ft 
C 5 ^ 7 kl^‘ 
130 . ;^25o ; 4 p. c. 
1^. 2'or)85oi. 

187 5 P- c* 

140 32 

143 - 600600 ; 6 ‘Oo6 
145 . Rs.isoo. 

148 . 3 iy P* 

152 6 tinnes. 

156 . II oz. 
/?j.3 2a. 


128 . 

131 

135 . 

138 . 


JRs.ggzo. 15a. 

73 - 13 ^- 
150 

Rs 25000. 

111. 3612924 ; 357250824. 
; IS ; 8-8. 

146 . 34S.4 hours. 

149 I gal 150 . ;£i3SO. 
153 . £7. gs 7 id. 

156 . 14I days. 

159 . Rs. 1026. 

162 Eldest A’i^.5184 ; 

163 . (i)4. (ii) -0513 .. 

7 days 10 hrs. 52 min. 30 sec. 

6a. 168 . Rs.zsig. 

9 days. 172 . 320. 


169 . 624. 


10 half-crowns ; 25 shillings j 50 six-pences ; 75 four pences. 

A £i(>$o ; B ;^t540. 175 . The clock ought to have 

been i^et at 5 h. SOstIt min. P. M. 176 . £690. 

10 yds. 2 ft. 5 ,Vt in. 178 . ;^3r. 5J. 179 . Loss8op.c. 

11:2. 181.0. 182 . 4^ meas. 

A /?j.45o ; B Rs goo ; C Rs.22$o t 84 . 20. 185 . i6r. $i^d. 

36II days. 18 ^ I2j. 188 72398369TV6V gals. 

diamrs. ft. 4 t’i in. ; 4 ft. 3/, In. 190 . 2 years. 


3911 rev. 

2|¥. 

32 seers. 

S| days. 

£x. 200 . 

203 . 

20546-3. 


(ii) o. 

196 . 1.1. 

198 Rs. 2. 
an abstract number. 
205. r’r in. 

20B. 4 years. 


193. U) 

194 . i. :-9447. 

197 . 176 ac. 540 sq. yds. 
i.f. io|§^. 201. 13025*22 

5ojg days. 204 . 1513!. 

207 . ^4600. 

Author ^j.5322 ; Publisher Rs.iooZ ; Bookseller Rs./^^zo. 

9600 yds. 211. 528093440. 212. i‘25lbs. 

A £212. 2s., B £353. loj., C £388. 17s. 

I2| days. 215 . A^ B and C each R5.b\$ ; D Rs.\\o. 

23 boys. 217 . 4 cwt. 218 . ;^i. os. lod. 

£200. 220 ji^io6. Sr. gam. 

B is sx of a mile in advance of A. 223 . 

33§SiotIo years. 224 . 336 yds. 225 . ;fi8o. 7s. id. ; 183I days. 


29ih March i860 ; 7 hrs. 12 miu. 

261*0 p. c. 230 . Gain ^^24. 

20 yds. 233 1J. lOrVyrf. 

3 029 in 236 . 15 ; *545 cub. in. 

Rs. 7$. $a. 8‘o8jfl. 239 . Rs.62ij^ each. 
25 mi. 6 fur. 6 po. 2 ft. 4 in. ; 42524 hhd. 
57 gals. 3 qts. 1. pt. 2 gills. ; 146929459 sq. in, 242 . 12I ft. 
16 days. 214 . Rs.yggi. 215 . 8^ : 7^ ; £179.^ 4s. 


1634 days. 
69*3109 miles. 
£10. 10s .; 4|. 
334 per cent. 
15*404 ft. 
miles. 


227 . 

229 . 

232 . 

235 . 

238 . 

241 . 
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246 . II days. 247 . /?j.io32. 248 . £30^. iss. 

249 . 112 64 yds. 250 . 36. 251 . 360 ; 216 ; 20736 ; 4. 

252 . Tea lie.i. $a. ; Coffee 13a. 4^. ; Sugar 2a. \p. per lb. 

253. 24 times. 254 . A 162 \B ic8 ; C72 runs. 255 . § mile. 

256 . Less by 7|f per cent. 257 . ;£iooo ; ^7000. 258 . 13J ^d. 

259 . £z. 175. 260 . \od. \ 4^. ‘^id. 261 . 4280730. 

262 . 189 tons 19 cwt. 1 qr. 19 Bit. ;6 tbs. oz. 

263 . 3 : 2. 264 . Loss || p. c 265 . |. 

268 . ^15 days ; li 10 days ; C 12 daNS. 267 . J?s.io6!. 7a. 

268 . £272. 5J-. 269 . 6 years. 270 . The quantities arc in order 

of magnitude. 271 . *87. 272 . £7$ 7s. ()\d. 

373. £6. 7s. lold. 274 . A 9 days ; B 18 days ; Cg days. 

275 Cjust passes. 276 . 10 ft. 277 . ;^366i. 131. ^d. 

278 . i \ miles ; i hour. 279 7 ?j. 5 o ; Rs.7^ ; Rs, 125. 

280 . Gain ;^I7. 3J. 6//. 281 . 13009;*-I'(40i2)*=(50i5)2. 

383 . 5 * B.. 283 . 23 J 68. 284 . Rs.7>, 8a. 

285 . i8f p. c. 286 ,i) 779 5 3 * ’866. 

287 . 87 and 43^ yds. 288 . 76 ac.^ 289 . £7. 15J. 7TiVa'^- 

290 . 13 ft. 7 in. 291 . Divisor 561 ; Quot. 943. 

292 . 1071 atid 1547. 293.5. 294 27610115. 295 . '1115718. 

296 . 225 days. 297 . 41500. 298 . 4 p c. 

299. £70. 800 . 2 miles pei hour. 301 . 42. 

302 256 : £1. 7s. 6d. 303 150000 yds. 304 . 687I rev. 

305 . 3^} hours. 306 . The steamer; 16 hours. 

307 . 32days 308 . £871. 309 . 7,\ min or 57,®^ min. past 6. 

310 . ;^ 2387 . 311 . Divisor 779 ; Rem. 270. 312 . lu. 7^d. 

313 46m cnb. ft. ; io |52 cub. ft. 314 4075. 315 . 4^? p c. 

316 . A and B each takes 74i\ days , C 157^ days. 317 . ^200. 

318 . i?J.24fgf. 319 . 3J. 9i\d. ; >^1782. 3 i 0 . 5 min ; 10 hrs. 

50 min. 16 sec. 321 . 7 ac. 2 ro. 28 po. 22 sq yds. 5 sq. ft. 

113} in. 322 2s. 7li/. 323 . Zinc 1 512 tuns ; 

lead I 161 tons ; tin *327 ton. 

324 Land 2,|f Jgac.j iron no tons 6^®fp/gcwt.; Int. = A’j.3090 13a i|r/. 
325 * per mm. 326 ;^2i4 5^.8^^ 327 . ;^i6. 

328 . ^x.i8o. 329 46980 330 . 3 yrs 8 mo. 24 days. 

33 '. 93324- 332 200. 333 . 2880. 334 . 75 

335 . 8 day^ ; I2| days. 336 . (i) f366). (ii) 2'3434. liii) *12702. 

337 . The 3^ per cents. ; 28^^f 338 - ;^r. ix. 

339 .^x.344. 7a. S'oSSp. 340 [i) ;^i26o (ii) £31010. 

341 - Horse Ax 350 ; Cow Rs 140. 342 . 240 sq. ft. 343 . Re.i. 12a 4^. 
344 I ft. 5 in. 345 . Man Ax.8. 5a. 4^ ; woman Rs.2. iia. 

346 . 104 boys. 546 gills. 347 - 48 d lys. 348 - 2*34375 percent. 

349 . £ 30000. 350 . 12 per cent. 351 . 780, 468, 520 acres. 

852 . jfi7i8. 15X, 353 . A wins by ^ mile. 354 . 15400. 

355 . 63 years 356 - 60 p. c. 357 . £92. 

358 . £8. 5x. 4^d ; *7875. 359 . 52^*^ per cent. 360 . Yes ; side of 
. cube = 15*9 ft. i side of squares 194*4 in. 364 . 15 + 16+17+18. 
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362 . 

365 . 

368 . 

371 . 

374 . 

377 . 


379 . 

38 t. 

384 . 

387 . 

390 . 


393 . 

396 . 

400 . 

401 . 
403 . 
406 . 

408 . 

409 . 
412 . 
415 . 
418 . 
421 . 

424 . 

425 . 
427 . 
430 . 
434 . 
436 . 


442 . 

445 . 

449 . 

451 . 

455 . 

458 . 


363 . 8 : 9. 

■006T. 366 . (i) '{d!. ; 20 p. c. 

(i) 2 hrs.’(ii) hrs. 369 . grs. 

82 ; 820 ; 1053. 372. 2f. 


364 . *8^ ; 2^. 
367 . 9 gals. 
370 . 14440. 

373 . 90 miles 

/lJ‘.825o each. 37 o. Rs.io2io 4a. o||/. 376 . 54 times. 

5 walks a mile in 13^ min. ; he loses by min. ; and by 
of a mile. 378 . 45 days from the commencement. 
One of tlie latter=two of the former. 380 . il- 

999663 ; 100203. 382 . 12 383 . 1015. 

9 hours. 385 . 90 quarters. 386 . 6. 


3 ft. 


II 


vs 


in. 


388 ^J.I12. 6 I. 


389 . 7i miles. 


13}^ min or i6i\ rnin. past 3. 391. 13221, 12231, 15201, 10251, 
14211, 11241, 15291, 16281, 17271. 18261, 19251. 39l 1057. 

(i)6g. (ii) 9. 394. 11 ft. 395. 15 masters ; 345 boys. 

11 ; 2. 397. .£6000. 398. 25. 

Length 27 ft. ; breadth 18 ft. ; height 12 ft. 

2^. 3^ 5‘^. 7. II ; 118580. 402 /?.r.48”o. 

8 miles per hour. 404. Rs.j 62 . 8a. 405. ;^15. 15J. 

660 ft. ; 495 ft. ; area=7^ ac. 407. 35 days. 

One orange 6/. ; one peach 3;$. ; one mango 12/5. or la. 

I3’68oi cub. yds. 4l0. £94!. 4tl. Multiplier 4253. 

413. 3. 414. Rs.27. i5«. of^. 

416. 3omin.4i sec. 417. 8f day.s. 

419. 34 P c- ; *275. joj. 420. 6 mo. 
^422. Brus. : Kid. :: 9 : 8. 423. lU. 3^. ; 5. 
A ought to pay 7 ?j. 34. 2a. 8p. ; B yi‘j.44. 2a. 8p. \ C .^*^.50. 

Rent per acre per annqm = /?j'.55. 9a. 9*A 

A's ^.9.1295 > /?j. 3885. 426. £6. i^s. 

A lOflg miles ; B iOj"j miles. 428. 18 ft. 429. 8.4 in. 

Thrice. 431. 45 sq. mi’es. 432. 230 stones. 433. 3I days. 

20 yds. ; 60 coolies. 435- Dist. 150 miles ; rate 25 miles per hr. 

165 hours. 437. 50. 438. AV.3. 9<r\a. 439. ^*.9.3 ; 

Bs. 2 . 8a. ; Bs.2. 440. i7.f. 441. 28284 mile. 

8 yds. 443. i?j.38?t|. 444. ;{’48oo. 

1 : 8. 446. 447. 33'24 448. 49^ p. c. 

450. ^*^.489. lort. 8p. 

453. 454. ’25. 

52 days. 456. /?j.33i2 + ffj.2i9. 457. Aj.7678. 2a.,; loa. 2*85;?. 

2 seconds. 459. 500 cub. ft. 460. 23*?^ miles per hour. 


45 times. 

25 p. c. loss. 
12 ft. 7^ in. 
48 days. 


(i) 2i min. (ii) 2^% min. 

13212. 452 . 640 and 350. 


Problems (pp. 558-582.) 

1 . £27S’ 2. 15 of a mile. 3 . Bs.400. 4 . ii66i ; 1169 ; 1000 ; 1002. 
5 . 397 yds. per min. 6. 4«* 8^. ; 8 p. 7 . ;^2394. 8. 41000. 

9 . Bs.g. 7 a. 3^. 10 . 36^ miles per hour ; 37 min. past 8 A. M. 

11 . .^j.4942;ft^. 12 . 234 months, marly. 13 . £2 per cent. 

14 . i?j.2933. 5 ^- 4 A 1 ^* 18 miles per hour. 16 . The first.. 

17 . 360 gals. ; gain i gal. per hour. 18 . £i2Sooo. 19 . 10 per cent. 
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30 . £463. IS, 21 . 6| min. 23 . sf miles an hour. 

23 . 3*231 in. 24 . 1437) bricks. 25 . ;^iooo. 

28 . ^322 ; ;^627.4j. ; j^2o(^. i6^ <. 7 . 3016. 28.'31!^ miles. 

29 . is ^d. 30 . 998^^02. 8 . 8|^ min. 32 . 16S miles. 

33. 1 o’clock. 34 . 6 hr 30 min P. M. 35 . ;£2O0o. 

36 . 50000000 quirters. 38 . i7r. 39 . Re,\,ia \ Re.\,\ iia. 

40 . Rs.Zo. 41 51 men. 42 . Gain £2. i6.r. 

43 . 7496192000 cub. yds. 44 . 65 per cent. 45 . li" weeks. 

46 . 104 hrs. 47 . 291600 48 . /fj.6ooo 49 . 555 yds. 

50 .^r.850 ; 26 p. c. 51 . 7 men? 52 . Rs.gs. 53 ^J.144. 

55 . 8960 in. 56 ^’s cap. .^r.450000 ; ^’scap. Rs.300000 ; 

A's profit Rs. 19500 ; B*s Rs. 13000, 57 . 112 days 

58 . i 61 rounds ; B 17 rounds ; 405 hrs. 59 . 5 gals. 

80 . Express 2 hrs. 13 min • Ordinriry 3 hts. 10 min. 

61 1300 ; no. in stalls 300 ; boxes 500 ; pit 400 ; gallery 100. 

62 . A 4s. 2kd. ; B 6s 7\d ; C is. gd, 63 . 26 men. 

64 . £3S. 65 . i?j. 549 ,Vr* 68. 18942 pipes. 

67 . 4t« min. spaces. 68 16^ min. 69 . 123*2 grs. 

70 10-30 P. M. yesterday ; 10.30I P. M. ; 45 days later. 

71 . 133. 72 . 12 hrs. 73 . B ; jU- 74 . £ig. 14J. 3^d. 

75 . 3375 dollars. 76 . 3r. 4^/. and 5J. 4<3f. 77 . £121. 

78 . 4? days. 79 . Equal. 80 . 9 mites 1035 yds.* 9 miles. 

660 yds. 81 . 15 min. 15 sec. past 11. 82 . ^^26. 75. y^d. 

83 . 2x®t sec. 84 . ( 1 ) 20*7 yds. (ii) 120*7 yds. 8'. Rad of inner 
circless=s3i*o8i3...ft.; rad. of 2nd circle a* 46*622...ft. 

86. 253 .* 377. 87. 88. 4 mds, 8 sr. 89 . 1000 ft. 90 8jr. 

91 . 135 days. 92 . 121 yds.-; 6i sec. 

98 . 15 men ; 18 women ; 27 children. 91 14^. 6d. and 15X. 6<^^per gal. 

95 . 8 horses. 96 . 24 miles. 97. 352 ft. slower ; 264 ft. faster. 

9 a 2 men. 99 . j 5 i 334 iu* 9 b^* 100 j^1782. 101 . 12 days. 

102 . 10 ft. 103 74 T seers. 104 15 lbs. 10 oz. 

105 . No. of fruits, 288 ; no. of two anna pieces, 287. 106 - 230 min. 

the boys bringing pint and gallon coming up i min. too late. 
107. iIbVi sec. 108 . 14*076 min. ; of the cistern. 

109 . y?r.i26oo. no. Id, 111 . Rsi Rs, 16 ; Rs.24. 

112 . ^£72. 6s. id. 113. ^.r 8 ; /?r.i 6 . 114 io| pies. 

116 . £$%(>• los. 116 . 21 ft. 117 . First class, Rs.^; 2nd class 

/?f. 3 .S«. 4^. » rate per miles= la. 4p. 118 . lo miles. 

119 . Rs.400. 120 . Rs.3i7. i't. 131 . (2 min. before 9 o’clock ; 

12 hours 24 min. 123 . 106666. loa. ip. 123 . i?r. 18984.6a. 

124 . Rs. 162 ; B Rs. 324 ; C Rs.40$ ; Z? Rs. 486 ; £ Rs. 648. 

185 . t ft, 126 . If yds. 127. 22 miles. 12 a ;£556s. 129 . io 4 in. 

m A.5,76 ; Ss.3Si4- 13 I- 7} months. 133 . 9 ('t mtles per boor. 
188 . £i' I IS. 3 d. l 34 . 14 cwt. 3 qrs. i 3 lbs. ; 9 cwt. 3 qrs. 18 fts. 

8 cwt, 3 qrs. 19 fts. ISa 6 min. 6*08 sec. 

laa failles per hour. 137 . i£ 9309 fT J £27Hi ; 

id. Gold 46^ 9 >s. ; silver 64 os. ; coppex 6|tb»n. 
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140 . Width* 13 ft. 2 in. ; lenglh=s27i ft. S in. ; heightft- 

141 . (i) 2hrs. 37jmin. (ii) 2hrs. min. ; 3hrs. sf min. 14 & 37800. 

143 . J?s. 1000. 144 . 14 years. 1 ^. For ploughing the field 

with oxeUf £4. ys. gtf. ; for ploughing with horses, £3.18s. g^d. 
146 . Us. 127. 8a. * 147 . ;^6o ; 7A p. c. 148 . A /ds, 10500 j 

Rs.yooo ; C ^5.7350. 149 . 6 miles. 160 . i 5j. 6d. 

161 . IS oxen. 163 . 154 . £g7S26,^ ; £459i§- 

165 . 7l hottrs. 166 . 62 hrs. 33 min. 45 sec. ; 48 min. 45 sec. 

167 . 25 min. i8| sec. 158 . 3 hrs. 25 min.. 

159. They first cross at mi. from starting-post, A going towards 
it; they next cross at 3^ mi. from starting.^iost, going from 
it; they next cross at mi. from starting-post, A going 
towards it ; and so on. 1^. miles ; 2 hrs. 161 . 2a. 

162 . ;^i 47 . 163 . First iif p. c. ; 2nd p. c. ; 3rd 8f p. c. 

164 . 10 times ; ijhrs. or^hr. 166 . /v’j.525. 166 - 10 in. 

167 . 5l§ miles from Dover ; 6 o’clock. 168 . 4 miles 73^ yds. 

169 . (i) A’s work : R’s work :: 3 : 2 ; A’s rate : ^’s rate 2 : i, 

(ii) work=c^. .<4 does nothing. 

170 . £1. los. i^d. 171 . 13 : 20. 172 . 19 miles. 

17a ;£i64o. 12j. 6 d. 174 . 266§ per cent. 176 . 1114*4826 02. 

176 . ^jr.2170. 177. 13 times. 178 . A go min.: R 72 min.; C60 min. 
179 . At the summit. 180 . £2<xx3. 181 . £7. i \$. 3d. 

182 . 20 miles an hour. 183 . 94^ miles from Arconum. 

184 . 200 years. 185 . First day ; second day l^d. 

187 . 75 days- 188 . i mile ; 6 : 5. 189 . (i) £$> 5^- (") 30A days. 

190 . i?j.40oo. 191 f Length = I ft. 11 in. ; breadths^i ft. 5 in. ; 

depth* I ft. I in. ; 2236 cases. 192 . 90i’*3‘V days. 

193 . A Rs.6o ; R jRs.70 ; C Ks.84 ; D Rs.105 ; E Rs.loi. 

194 . A and C each travels 8 miles per hour. 

195 . 24 men, 20 women and 15 boys. 196 .. i hr. 2f min. 18^ sec. 

197 . 41 years. 198 . (i) 4*8 hrs. (ii) 54 hrs. 199 . <1-4^- 

200 . Rs,i8o. 201 . 27§| days. 202 . Indian ; /?j.45oo. 203 . 12 cub. ft. 
204 . 20 and 30 miles per hour. 206 . 30and i7lf miles per hour. 


85 . 


86 . 

87 . 

88 . 


EXAMINATION PAPERS. 

CALCUTTA ENTRANCE PAPERS. 

1 - ¥ ; fijs- 2. *12, -2 ; -30472... a 3*461538 J £1. iCff, 

4 . A5I3-6j. ; 3*1225, *2828. 5 . 18 ; 8A per cent, 

a Tne first investment is better ; ^^1342. loj. ; 3.,®^ per cent 

1. 414. 2 . 3 . 4. ‘5 j -ooiijld. 

5. £36. 17s. 6d. 6. *428659. 6a. 7. i4i2-i2-9f » gain *4133.5-4. 

1 . (a) I; {6) 350. 2. *0203125. 3 . (a) £i7-i2-2l; (6) B^opou 

4 . 10. 6. *4510. 6. 13*31 ; *471... 

1 . A. a 11200 ; 37*96. a 138*44971 ; £20. 16s. 

L £1034- W* 4 ll^ 5 . I Si days, a ; 4I00.' 
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89 . 1 . 
4 . 

00. 1 

4 . 

01 . 1 . 

4 . 

92 . 1 . 

4 . 

03 . 1 . 
4 . 

94 . 1 . 
4 . 

9 >. 1. 

4 . 

96 . 1 
4 

97 . 1 . 

3 . 

98 . 1. 

4 . 

90 . 1. 
4 . 

1900 . 1 . 
4 

1901 . 1 . 
3 . 

1902 . 1 . 

3 . 

4 . 

1903 . 1. 

3 . 

1904 . 1 . 
6 

1905 . 1. 

4 . 

1906 . 1. 

4 . 

1907 . 1 . 

4 . 

1908 . 1 . 

5 . 

Ii 09 * t 

a 

IV. 

V. 


5i’59i394i2. 2 . 8'62i26... 3 . ;^ 5247 . 2^. 6||<i 

1 •000127. 5 . ^[6705. 14/. 7</. 

3 ; 1^2393 7 «- 7 A ' 2 . 7305' 4 o§ 

60 days. 5 R104. 4a. 


(a 42 ; (A) 

9i^ hrs^. 


f- 


9 . fti 77 i. 
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RI232. 14a. 

fi) 5 ^^V (2) 3 
B1238. 3a. 2?/. 
j^37. oj. 8id 
•9998... 

1'00001. 

7 

15 * 

23704543, 8143- 

R53T. 3 < 7 . io*o64;>. 
•0725. {a) iV 
20. 

20150. 

/?j.25o. 

25. 

226; '226. 

42 min. 

,^55. loj. 


3 . 2 202642. ‘ 3 . R408. 3a, 

6. R19992. 6. 84 yds. 

2. 26219. 3 . '312 ; '098 ; ‘998. 

5. ;^25oo. 

2 . -0789 ; III ; 21 ; ri. 3 - ;^ 3 iS- 7 ^- SK 
5 R90000 ; R73000. 

2 . ;^ 49 L 3. i 6 j. 0-37 501 V- 

5 . R6 each. 6- R124-10 

2. R12345. 3. 3 fr 84 centime.s. 

6. R47, increase ; *6832876712. 


2. 

5 . 

2 . 

4 . 

2 . 

5 . 

2 . 


li) (ii) *075088. 
Loss, r6 p c 
Yes ; 3^5 part ; Rs 32 
334 yea's 5 
(a) id) *o8i 
14 per cent, gain. 


(a) I 


11 
IB- 


6 2 2677., 
3 . R21735. 

9 «- HP - 

Rs.6. 6. 1 7724 .. 
3 234 ; 8 06007... 
6. Rs.23400. 

3. Rs.6o6 iia gfp. 


5 . 6omds.; 3I2 p. C.6, Rs.iZ 
2 . (a) 6 id) 3 . 8. 

_5. 125. 6 . ;^ioogain. 

"(arr4i^. (^; *565. 2 . (n. Yes ; (6) 15J g<f. 

44 ft)s. 4 . (^) 4 p. c. 5 . 86*42. 6 . /i'j.122169. 

(a Terminating decimal. (-h) ^ ; '03ft. 

4^^.15326. loa. Bp. ; Rs 7340. 3 . 35 b ys. 

2| ; 8*729. .5 (d) £\oo. 6 4 p. ; Rs/to. 

(a) I. ‘ (6) *ooo56§i. '2. («) Yes ; (p) £170. igs. 4^^. 

I min. 40 sec. 4 . (0) 3^ ; 1 7728. 5 - is pal. 6. (d) Rf.so. 
(a) 997920. 2. or o, , or o, t ocPnoo or o, 

Ton^ffon- («■ I 22J days. 4. 39*6 poles. 5 . £700. 
/?j. 151710. 

165 or 154, 176, 187,... 2 (2) J|. 3 . 4'4666 ; *7905. 

Rs.4. la. 5 . Rs.iio. 7a. 2\p. ; 3 percent. 6. ;iC3000. 

(2) 99679. 2 . (2) (I) I. (2) 2. 3. /fj.17. 20:. 

1(5 ; 7745 or *7746 nearly, 5 . 17^. 6<f. 


37128. 2 . fi) 4; (2' 3 . 

110400. 5 . y?.f.76o. Ba. 6. 

<2) fie.i» 8or. 2. ;^934 i8j. 2d, 3 - 

(2 74 T 4 Syds. 4 . (i) 25^^ 

/? 4 .tOOO. 6. ^,^.425. 

2865149859 J 385671. 2. (i) 7- 

i?r.939. 130. 6/. III. 4 . 

;^588. lof. lod 6. 1947, 3 , ”, 59 , 33 . 

ftop. c. 


6 . 114 p. c. 
7?r.46. no. toi^. 
I 3 J- 

(1) min j 

(2) '5345- 


(2) 65. 
Rs.iziB. 2a. 

177, 649- 
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Supplementary Examination. 

1. 786522510 ; 12837. 2 . (a) {6: io-58|. a ifj.8833. 5«. 4^. 

Ill- ^j.ioSo. 4 . 12. IV. 8^ yrs. a 13579 . V. Es 300. 


MATRICULATION EXAMINATION. 

1910 

Compulsory Paper. 

1. 326137981294 ; 756445- I- 504 ; 17280. 2. (i) 

(2) *069. 11. 40 men. a (i) i?5.38i6. loa. Zp. 

(2} ]6| yrs. III. 2'ii5 cubic inches. 

, Additional Paper, 

1. 2501317. I. 15 ft. 2. (i) 1*7*8. (2) 24855*2967. 

• 1911. 

Compulsory Paper. 

1. 620526133723107 ; Quot. 621225011, rem. 860482. (Alt.) .^j,6io 

2. (I) I. (2) *01.52083 of 3 rupee. (AIt.> *00027 of an hr. 

3. (i) Ps.31. isa. sp. (. £227. 12s. (Alt.) 180 men. 

Addi'ional Paper. 

1. 469246. <Alt.) 54*032*1. (Alt.; 579. 

2. (I) 314159- (Alt.) *78539r-— (2) 28. 

1913. 

Compulsory. 

1- 573299983476 ; 3276. (Alt.) t”A- 

2. (i) t’s ; (2) £\2. 13s. 2d. (rUt.) (i) p. c. ; 

(2) ^j442. 7«. 7 ^p- 

3. 25 men, (Alt.) 2624 sq. ft. ; /fj.95. 10a. Bp. 

Additional. 

1. 37i'i73- (Alt.) 117 ft. 2. 24855. (Alt.) *54925. 

1911 

Compulsory. 

1- (i) 38590032276 ; (Alt.) 6907 j Rem. 587. 

(2) 504 ; (Al .) 1890. 

2. ( 1 ) i. (2) *2907. (Alt.) (i) *0015625 ; (2) Rs. 2 ^ 2 . 8 a. 

3 . U) 3 P- c. (2) 28 yds. 

Additional. 

1- 5*403 ; (Alt.) Rs 366, lOfl, Bp, 

2 . 239 * 197 ... ; (Alt.) 71 , 73» 79* 83 , 89 . 


45 
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t 

a. 

4 . 


1 . 


1 . 

2 . 


3 . 


1. 


1 . 

2. 

a 


1. 


1 . 


2 . 

3 . 


1 . 




1914 . 

^ Compulsory, 

278523^- 2 . 247 ; (Alt.) 

^*.14650. 3a. 6i;>. 

45*408^. ; (Alt.) ^.^.564. la . 4^. 

Additional. 


2*645. 


12560620 

15499969' 


2160. 


1915 . 

Compulsory Paper. 

(1) 75154060188. (Alt.) 7908. (2) 504. (Alt.) 28000. 

(1) |. (2) 70*2702 and 85-8. (Alt.) (i) ii-93846i§. ’ 

(2) i!?j.56i5. 9a. ip. 

(1) 10 p. c. (2) Rsyyji. 

Additional Paper. 

13*057. 2 . 15499969 slabs. (Alt.) '41937* 

1916 . 

Compulsory Paper. 

(i) 55^155194285. (Alt.) 83205. (2) 119. (Alt.) 2520. 

(1)1. (2) *00416. (Alt.) (I) *1035546875. (2) £ 173 * 85. 

(l) 12} p. c. (2) do men. 

Additional Paper. 

*06435. ^ 2 . *09728381300571428. (Alt.) 1*732. 

1917 . 

Compulsory Paper. 

(a) 272428968896. (Alt.) 101793. 

(d) 756. (Alt.) 29 yds. 2 ft. 3 in. 

(a) |. (Alt.) 5J. o^d. (l>) 30. (Alt.) *58^. 

(a) i?Jkio6. ^a. fAlt.) Rs.yj. 2a. Bp. 

(^) 12}^ p. c. (Alt.) 23 p. c. 

Additional Paper. 

7589. (Alt.) 1414 m. m. 2 . 1*6487. (Alt.) i’2499. 

1918 . 

Compulsory Paper. 

(1) 129601503654. (Alt.) 157. 

(2) S9XO cisterns filled andafiS gallons left. 
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2 . 

3 . 


1 . 

2 . 


1 . 


3 . 


1 . 

1 . 

2 . 

1 . 


1 . 

2 . 

3 


1 


(l) 2|. (21 2*4. 

(1) £2, 2S. (Alt.) ;^I2 I5J. Iljrf. 

(2) (Alt.) 20 days. 

Additional Paper. 

(i) 31623. (2) 1*875 metres by *625 metres. 

•5750. (Alt) •3770- 

1919 . 

Compulsory. 

(1) 60843854981484. (2) 391. Alt. (i) 50709. 

(2) 104329. 2. (1) Rs.2. 13a. 2§p. (2) *00027. 

(I) £43 15s. jold. (2) 4 years. 

Additional Paper. 

554*2001. Alt. 1024. 2 . *2836. Alt. Rs.^3. 12a. 

• 1920 . 

Compulsory. 

(i) 2728005955734400- (2) 97. Alt. (i) 6079. (a) 2520. 

(i) I. (2) ^ ; *0416. 3 . (i) ;^84. 9J. 4ld. (2) .^i.5000. 

Additional Paper. 

*1824804. Alt. *0839. 2 . 9 hours. Alt i?.(.Soooo. 

1921 . 


Compulsory Paper. 

(i) 4596969201. (2) 133. Alt. (i) 67089. (2) 6 mins. 

(I) (») (i») *041^. (2) 60ft. 

(i) /?j.3i7. 4a. b\p. (a) per cent, per annum. 


Additional Paper. 

5*378...cm. Alt. IS. lid. (more in England). 

Alt. A~-£ii39. 

B ^£ 438. 

C-£ 275 - 


2. *0259. 


MADRAS MATRICULATION PAPERS. 

85 - 1 - s* 2. /?j. 64 - 8. £i-6-oi. 4 . ;Si9*3*’^o^. 

5. us. iold.6. Ri92o. 7. 3s. gd. 8. 4yrs. 

9. £5000. 10. *9196 ; £16. los. 11. 3500000. 

86. 1 . I. 8- •9705* 3 . £ 2 -ii- 7 |. 4 . i?f.3955-3*11. 

5 . I-13 p. M., 2nd July. 6. 80 men. 7. £iooa 

& ;£i8o. 9 . H17. 8a. 10 . 520344000 cub. ft.; if| in. 
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MATRICULATION ARITHMETIC. 


89 . 


sa 2. 
6. 
8 . 
2 . 
6. 
9 . 

90 . 1 . 
3 . 

7 . 
9 . 

91 . i. 
5 . 

8 . 

92 . 2 . 
5 . 
8 . 

94 . 3 . 
5 . 
8 . 
11 . 


3 . la.4^. ; 114583 4 . 

R335000. 8. ;^4i6. 13J. 4^- 7. R7* 2a. 

Increase, R502.8a. 9 . R500000. lO 500400. 

3. *08273629 ; 65. 9V. 4 . R1730 I3'6i. 5 . R:48. 2a. 


94 1 


;£i694-I3-9* 

7500274- 


342 ric. 2 ro. 39 po. 2 sq. ft. 36 sq. 

4 . 30 wks. 

8. 12 cwt. I qr 

10 19487 171. 

3. R|”I 0 ’ 2 ^^'^. 

6 R6-6.4 ; «:I58 

9. 10^/. 


R975358 9 - 2 \ 

Increase, £397’ 
343 : 169. 

Ri-ii-8. 

12 min 


7 . il28oooo. 8 10 days. 

10. ;^39-3-9- 11- 2 08008. 

in. ; 160 yJs. 2. I’S. 

5 R6744273. 6. 4 mo 

ly lbs. 4 oz. ; ;£ 33 . 2 S. (id 


20 min. v^fternoon). 

|. 3 . 5J. 3d. ; *0037115625. 

;^4i6-r3-4.6. 3700965. 

B« 355 ** 3 - 4 - 9 . R55-8.4. _ 10 . 3A P-c. 

7* 3 5**' 2T-B5Bn^' 

1493333 5«- 4 A 6. £976. i\s. 3d. 

4^ mi. per hour. 9 . Rio62. 
9*0073210. 


4 . 9 ; 46*947177. 

7. ^^291 9 s{nearly 
10. R9180. 

4 . R 67567 - 9 - 7 i- 
7 . 3221625 tons. 

11. 25640000. 

4 . R 1 593 4«- S 6 /J. 
7. R23 12a 4A 
10. 14*1625 p c. 


BOMBAY MATRICULATION PAPERS. 

85 - 86 . 1 . *4857 142. 2 113 hoys. 3. I5 cwt. ; £1. is. (id. 

4. j^72. 6 y. Zd. 5 . In the lattei ; ;^ 457 . 5 ^. i^d. 

86 - 87 . 1. 5i7iihi3 ; 22*999989*2084530386257958 2 . i 92 jft. 

3 . i. 4 . (i) 7 ft. 2 in. (ii) 3‘5752- 5 . 5103. 6 sUh 

87 - 88 . 1 . 6. 2. 19s. 3d. 3 . 20 months. 4 . 20 : 7 ; 5J. ild. 5 . 5a. 4/ 

88 - 1 ^. 1 . lod. ; 4J. 3ld. 2. 8j. ^d. 3 . io8^. 

4. 94298*11. 5. 4 p.c. 

89 - 90 . 1 . 2. 2 . 5f ft. X5| ft. xs? ft. 3 . 5-15'. 

4 . R32000. 5.^3 : 13. 

91 - 92 . 1. (i) h (n) ‘83. 2. 100 lbs.; 2 cwt., 3 cwt. 

a ,10-30 P. M. yesterday ; 10 h. 30' 50''. 4 . R640. 

92 - 93 . 1.* *00502083 ; 15a. 7*44^. ; l. 2 . 10. 3 . 3I hrs. 

4 . ;^25g. 3jr. 5^^/. 5 . 401 : ? 44 . 

93- 94. 1. 20577 ; 39690 ; *51844293272864701436130007. 

(Mof.) 2 . ;£ii. IIJ. 6ld. 3 . 2 cwt. 2 qrs. 20 fts. 4 . ^83. 6j. Sd 

6. 12J hrs. g. 4 tbs. of the infr. to 5 Rs. of the supr. quality 

93 - 94 . 1 . (i) 24 ; (ii) 2 . £32 14-3!. 3 . 3A *»«>• 

(Bom.) 4 . j 63 * 2 -o|t. 5 . if. 6. 2 p. m., 23 Aug.* 1-46',2-16' 

94 - 95 . 1 . 146097 days (actual 11 days le.«is). 2 . 156. 3 . 30. 

^ 4 . i^idays. 5 . R2160. 6. 7*72 ; 15a. 3p. 
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PUNJAB ENTRANCE PAPERS. 


B 5 . 

86 . 

87 . 

88 . 

89 . 

90 . 

91 . 
93 . 

93 . 

94 . 

95 . 

96 . 

97. 


1 . I ; 123 times. 

3. R884. 

5. 2963520 ; 2420 sq.^ds. 

1 . *375 ; -612. 2 . 7895 - 

5 . ^s.igs. 13a. o’9^. ; /^s.iy2. 8 a. 
1 . (c) 3'o*5. 2. ;^i 33 . 6 s. 8 e/. 

4 . A’j.480, AV.405, /?j. 336, Aj-.297. 

1. i^. 2. -0625. 


1 . *322083 ; 799 
4 . &14. 8a. 6fP. 

\. (a) I ; {b) 03. 

4 . 8320 men. 

1. (i) (ii) n. 

4 . £200 ; 5 yrs. 

4 . ;{^ioi665 ; ;^6ooo. 

2. 13*713729902. 

1 . *^71428 ; *428571. 

4 . 8987-10-5^^ ; R987. 81. 

1. i,V, 1*0714285. 2. 1*25 fts. 


2. *08125 ; ’oogJ ; *638961. 
4 . £9. 15^'. 

6. The laUer ; 3R49000. 

3. 4 . She loses. 

3. ^9. 6 a. 2\p. a md. 
5 . Aj>'.ti25o. 6. ‘04. 

3 . 16 days. 4 . i6^g p. c, 5 . 36*284. 

2 . 2| miles. 3 . 3*7651 ; 2 min. 6 sec. 
the latter. 5. ^3 is the greater. 


2. ; *390625. 

5. R86gl. 

2. *00622... 

5 . 45 gals. 

2. 5*90625. 

5 . 17J. 3^. 

3. *41421. 

2. 44 ft. ; 33 ft. 


5. 76*2 yds. ; 38*1 yds. 


3 . ;fii 274 - 

6 . 2p. 

3 . 10 years. 

3 . 218972*16 gals. 

4 . R17-5-9J. 5. 32 mi. 

3 . £sii> 

5. 10*04987. 

3 . .^391, ;^ 529 . 


99 . 


1900 . 

1901 . 

1902 . 


4 . 2*2360680. 

1 . Aj.63. 10(2. 2fp. 8 . 3. 2*2136 lbs. 

4 . 11400000 ac. ; 17100000 ac. ; 3800000 ac. 5 . Aj.3930. 

2 . Men £63, women ^60, ctiildren £^4. 3 . 2*4142136- 

4 . 14^ weeks. 5 . 540. 

1. 2 thousand million, 9 hundred thousand, 9 ten-thousand, 
1 hundred, 2 tens, 5 units ; 107*0129615898. 2 . Monday. 

5 . Aj.66. toa. 8^. gain. 

2. 6 yds. 

5 . The 3I per cents. 

3 . 10 yds. by 22 yds. 

3 . 32490 ,* 20577 ; I•579.., 


I. 


3 . ^^“. 66 . loa. 8 p. 4. 

1. *764. (a) 102*1916349780924038 

4. 4 sov. ; 6 h. cr. ; 22 sh. 


1. 2000*301. 2. Aj.7352. i5tV^* 
1. 7 hrs. 2. ^5. os. 4 d. 


4. 12 per cent. 

1. 3-5-7.II-I3-37. 

4 . Rs. 2. ja, 9 p. 


79 : 49- 


2. 5760, 

5 . 15 per cent. 


3 . Aj.4800. 


ALLAHABAD ENTRANCE PAPERS. 

89 . 1 . 1*384615. 2. (a) 3.|\. (b) *0063 ; ‘cx>29644268*” 

3 . *0316 ; *01. 4 . R1300. 6. 12 min. 4o][f sec. 

6 . 8 days. 7 . 39I miles from the starting place. 
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• 0 . 1 •6976847871 36-623873. 2 . 3 . R8600. 13a. io|^. 

4. *99999. 5* 2*115 cob. in. 6. ii^x io. 

91 . 2 . a 62 iV gals. 4 . 5. * 5. 9999 J 7 H 

92 . 3 . (a) 12. (d) ill,; *846714«. a s6§ days. 

4 . jCS’ 6 - 1*0001. 

93 . 2 . 2 fur. 12 po. I yd. 3 . R3. la. 4 . ;£i 4 . i.r. 3 i<^. 

6. ;^35o. iij. %d. 6. 1869. 79’032 ; 8^. 

94 . 1 . (a) 999x807=806193. (6) — I. 2 . (a) *0009...; (d) 5*0596. 

3. 444 mi. 4 . ^555. 

95. 1 . ( 6 ) 4 feet square. 2 . (a) i^Vo > 17724... 3 . /?.y.570o. 

4 . ^J.7. 6a. and/?j.4. 15a. 3^/. 6. 150 yds. 

98 . 1 . (a) (^) 25. 2 . (a) *0203125. (^) 200*001. 

3 . 178 hrs. 52 min. 30 sec. 4 . 74 miles. 5 . Rs,2Soo. 

97 . 1.’47 ; 127041. 2 . '285. 3 . ;^29i. i7f. 6 d. nearly. 

4 . ^^315- 6. 3203*90625 francs. 

9a 1. (i) 2a. (ii)^’,. («) 29 . 2. (a) 3§J|i. (^) -44 

a 34; -OOI. 4. ;^1. 9J. 4HK 5* j^^ 25 . 

99 . 1. 4j ; *63. 2 . 42*68. 3 . ^£425. ij. 5 iV' 5W- ^ ^ days. 

5 . 2*2360 ; *7071. 6. 7. (a) 25 per cent. loss. (^) 80. 

1900 . 1. *0067143... 2 . (a) *2995676. (^) 3 . (a) /?j.i97. 12a. of^. 

3165. 4 . ./?j.3200 ; i?jp.3889*62 6. i?J.289l||S 

lOOl. 1 . (a) i||oft. (6) £S. IS. 2. (a) jjV *03391... 

3 . 160 yds. 4 . .^.r.625. 5 . Rs.ibSoo. 

I 90 i!. 1 . G. c. M.= 000279 ; L. c M. =-25234*713. 

2. 44. a .ffj.32S'5. 

6 . 78^0 days. 6 . 8 ^ years. 


4. A 481 R 84. 



APPENDIX. 

GRAPHS. 


1. In this section a few arithmetical sums will be solved 

grapMcallj. 

Examples worked out. 

Ex. 1 . Find the G. c. M. of 4, 6 and 10 graphically. 

Let AB represent four units of length, CD six units and EF ten 
units of length. 



First, place AB along CD and let CG be equal to AB. Then 
n is evident that GD repiesents two units of length. Place GD 
along AB successively* Since AB denotes four units of length, 
therefore AB contains GD exactly twice. Similarly place GD along 
EF and it is evident that El^ <(:ontains GD an exact number of times. 
Hence GD which represents two units of length is the G. C. M. of 
AB, CD and EF, that is, the G. c. M. of 4, 6 and 10 is 2. 

(A’’. B .—From the solution it is clear how to divide an arithmeti¬ 
cal sum graphically.) 

Ex. 2. Shew graphically that |»f. 

Let AB represent the unit of length. Divide AB into four equal 
parts. Then from the fig. it is evident that AEas^ of AB. Again 


m 

m 

■ 

■ 

■ 

g 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 
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m 
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■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 
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■ 

■ 

■ 

■ 
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□ 

■ 

■ 

■ 

a 
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■ 
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■ 

a 

• 

■ 

■ 
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■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 



let each of AC, CD, DE and EB be divided into two equal parts, 
then AB contains eight of these parts. But AE contains 6 of these 
parts. 

AE-|of AB. ButAE-fofAB. 
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£z. 3 . Shew graphically that i+i** J - J—t'r* 

Let AB represent the unit of length. Divide it into five equal 
parts and also into three equal parts. 



Therefore AY=f of AB and AX = i of AB. Now divide AB 
into fifteen equal parts and take YZ and YZ equal to AX on the 
opposite sides of Y. 

/. AZ«AY+YZ«AY+AX. 

/. Ii-fifteenths-6-fifteenths + 5-fifteenths ; i.e., + J 

/. f+i“H- 

Similarly, 

Ar«AY-YZ', 

/, i-fifteenth=6-fifteenths--5-fifteenths ; 

Ex. 4. Shew graphically that ? - 5 - 5 

Suppose the unit is represented by the rectangle AB. Its 
length contains five equal parts and breacjth four equal 

parts. ^_ 

Then the rect. is divided into 20 equal parts as _«i 

shewn in the fig. — 

Now ^ is represented by the column AC ; j of 
the unit is represented by AD ; /, |-h5 is represented c OB 
by AX and it contains tkree of such equal parts ; 

A* 

(N. j?.—Similarly multiplication of fractions can be graphically 
solved.) 

Examples I- 

1. Add together 3, 5, 7 and 9 J 4» 8, 12 and 20 ; 125, 140 
and 175 * 

3 . Represent graphically the result of :— 

15-7 ; 25-10 ; 149-100 ; 1225-525. 

3 . Multiply graphically 3 >« 5 J 7^9 i 10x15 ; 2 X 5 X 3 - 

- 4 . Divide graphically :— 

IS 5 5 33 9 I 289 by 17 » 5*0 by 115 . 
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5. Find graphically the G. c. M. of :— 3, 12 and 21 ; 12, 20 

and 24 ; 35, 49 and 77 ; 125, 275 and 325. 

6. Establish the truth of the following graphically :-~- 

7. Simplify the following graphically : — 

f+i ; 6 +? ; Tt+i^s 5 i* 7 +f ; 4 + 1 * 

■ (2) 

(3) ix|; Jxi ; ^x} ; ^^xj. 

(4) ?- 5 ; ; A -^4 ; i+ 3 - 


2 . APPLICATION OF GRAPHS. 

• Axes of Co-ordinates. 

Let the horizontal lir^ XOX' be cut at right angles by the 
vertical line YOY' at the point O, thus dividing the plane in which 
they are into four equal spaces called Quadrants^ viz. XOY, YOX', 
X'OY' and Y'OX respectively. 



and PN or OM— 
then for P x and y are fixed. 


714 


MATRICULATION ARITHMETIC. 


The numbers x and y are called the co-ordinates of the point P, 
the lines XOX' and VOY' are called the axes of co-ordinateB 
and generally the axes, they are the Ihies of reference and are 
respectively called the axes of X and Y. 

The point O is called the origiBi x is called the abscissa and y 
the ordinate of the point P. It is common in graphs to denote a 
point by its co-ordinates. Hence in this case the point P is described 
as the point {x^y). « 

The values of x are measured from O along the axis of the 
values are positive when drawn to the right of O along OX and 
negative when drawn to the left of O along OX'. The values of^ are 
positive when drawn above XX' and negative when 6 .rsk.wti below XX'. 


Examples worked out- 


Thus a point (5, 7,) is represented by first taking ON equal to 
5 units along the axis of x to the rigkt of O and 
then by drawing a perp. at N above OX and 
measuring in it PN equal to 7 units of length. 

The pt. required is the pt. P. 

(For a fuller description see Graphs of 
Algebraical Functions.) 


"" 















E 



Y 





























_ 

























□5 

! UAiJU 


Ex. 1. A pedestrian walks westward 6 miles and then turns 
south and walks 2 miles ; how far is he frcm the starting pt. ? 

Suppose O be the starting point. ^Measure ON equal to 6 units 
of length along OX'. Draw NP perp. to and 
below the line OX^, and cut off from it NP 
equal to 2 units of length. Then evidently P is 
the halting place. Join OP and with centre O 
and radius OP describe a circle cutting OX' at 
Q. Then OP*»OQ. But OQ=6*3 approximately. 

6*3 miles away from the starting place. 



Therefore he is 


Ex. 3 . Given that i kilogramme=2’2 lbs. Draw a graph 
which will enable you to read off any number of fts. in kilogramme 
(up to 50 and read off the value of 25 kilogrammes in ^s. 
and of 32'5 ‘ibs. in kilogrammes. 

Measure lbs along OX and kilogrammes along OY. 

If fts. kilogrammes 



II * 


^erefore the graph is a st. line passing through the origin. 
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Therefore OP represents the graph. 



Since corresponding to the ordinate 25 we have the abscissa 55 
therefore 25 kilogrammes are equivalent to 55 lbs. 

Similarly, corresponding to the abscissa 32*5 we have the 
ordinate 147 approximately, therefore 32-5 fts. are equivalent to 14*7 
kilogrammes. ■ • 


Ex. 3. In a Reaumur thermometer the freezing pt. stands at 
0* and the boiling pt. at 80*; in a Centigrade the freezing point at 
0 * and the boiling at 100 '.^ Draw a chart to convert Centigrade 
degrees into Reaumur degrees and vice-vefsd and read off 15“ 

C in R. 


If X degrees in Centigrade be equivalent to^ degrees in Reau¬ 
mur, then 



Therefore the graph is a st. line passing through the origin.. 

Measure the Centigrade degrees along the axis of x and 
the Reaumur degrees along the axis of Since corresponding 
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to the abscissa 15, we have the ordinate 12, therefore is’’ 

C«i2» R. 

Ex. 4. In a certain business it was arranged that the rate of 
wages of the labourers would rise or fall w^th the rise or fall of the 
price of the merchandise. The following table shows corresponding 
prices and wages. 


1 Price 

1 

i?j .5 

Rs,\ 2 . 8a. 

Rs.is 

Rs.iy. 8a. 

Rs. 20 . 

1 

I Wages 

Rs,Z 

20 

24 

26 

30 


Determine graphically whether the wages are 
proportional to the prices; if not, take the first 
pair of prices and wages as the standard, and 
find graphically what wages would be propor¬ 
tional to the remaining prices. 

Measure prices along the axis of x and the 
wages along the axis of y and let us begin from 
the pt. which represents {Rs.s and Rs,^). ^ 

From the fig. it is evident that the last two 
w’ages are not proportional. The wages Rs.2% and 
Rs.yi are proportional to the prices. 



Ex 5> A can do a piece of work in 4 days, B can do it in 
6 days ; how many days will they take to finish it jointly ? 

Measure time along the axis of x and let OC represent the 
whole amount of work. Then OA is the graph of the work done by 
A. From B, the point where it meets the vertical 
line take BQ equal to OC. Join OQ, then 
is the graph of the work done by them jointly. 


From the*fig. since PNsOCsthe amount 
of work, therefore ON represents the time in 
which the work is done and ON is evidently 
2*4 hrs. 

Ex. 6. A rectangle A BCD contains an 
area of 80 sq. ft. If the length is Increased in 
^tHe.ratio of 3 : 2 and the breadth increased in 
l^he ratio of 5:4, what is the new area ? 
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First, if the length be increased in the ratio of 3 : 2, i.e. from 
AB to AX,^ then if the breadth 
remains the*same, DX is^ the new 
area. Secondly, if the breadth be 
increased in the ratio of 5 : 4 and 
the length AX remains the same, 

YX is the ^ew area ; for 


rect. XYs=:| of rect, XD. 

= |. f of rect. BD. 
= f. 80 sq. ft. 

= 150 sq. ft. 



Ex. 7 . A starts walking at the rate of 3 miles per hour ; 
30 min. after B starts from the same place at the rate of 4 miles 
per hour. Find graphically when and where B overtakes A. 

Measure distances* dlong OX to the scale of 10 spaces to 



I mile and limes along OY to the scale of 10 spaces to i hour. 

.Since in i hour A goes 3 miles, 

OP represents the graph of A’s motion. B starts 30 min. 
after, therefore M denotes B’s starting pt. As before let MQ re¬ 
present the graph of B’s motion. Then the intersection of MQ and 
OP vis. N will give the place and the time when B overtakes A. 
From the fig. it is clear that B will overtake A.2hrs. after A’s 
starting and at 6 miles from the place where A started. 

Ex. 8. Shew graphically the sums to which Rs.\<x> will amount 
at the end of 3, 6, 9, 12 and 15 years at 4 p. c. Simple Interest the 
following dates being giveh. 


Years | 3 

6 

9 

12 

15 

Amount at S. I. | T12 

124 

1 136 

148 

.60.j 
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The amounts of Simple Interest for 3, 6, 9, 12 and 15 years are 
^^*.12, /?r.24, i?J.36, ^j.6o. 

Therefore, representing the years by\the axis ofx and the 
amounts by the axis of j't we get the following graph. 



Ezamples II. 


1 . Draw by straight lines a sketch of a section of a mountain 
from the following data :— 


Horizontal distance. 

1000 

2000 

2800 

3000 

3700 


1 

Corresponding height. | 820 

3 . The readings of a ce 
the corresponding readings on 
are given in the following table 

2090 1 2540 

ntigrade thern 
a Fahrenheit 

* 

3440 1 2500 I 

lometer in degrees 
thermometer in degr 

ind 

ees 


C 

5 

10 

'5 

20 

30 

1 

50 

80 

' 

F 

1 

50 

59 1 

68 

86 

122 

176 


Illustrate graphically the connection between the two scales. 
Express 140* F. in Centigrade. 

Aub. 60* c. 

3 . If a man first walks 8 miles east and then 5 miles north, 
how far is he from the starting point ? 

Ana. 9‘4 miles nearly. 

4 t. Represent graphically the increase of Velocity of a train 
starting from rest. 


Distance travelled 

50 

200 

800 

1800 

3200 

5000 

feet 

\ Velocity 

\-L-- 

. s 

10 

20 

m 

40 

50 

miles per hr. 
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5. Shew graphically the amounts at Simple Interest and 
Compound Interest of at£ p. c. for different periods. 


• 

No. of years. 

0' 

5 

10 

IS 

20 

1 

25 

Amt. at S. I. 

-V- 

I I r25 

1*50 

175 

2*00 

1 2‘25 

Amt. sft C. I. 

I 

• 

1*28 I 

1*63 1 

2-68 

2*65 

3*39 

1 


6. A man bicycles from A to B at 10 miles an hour ; and 

returns from B to A at 15 miles an hour. If he takes 5 hours to 
go there and back, find the distance from A to B. Find also his 
average speed per hour. Aub. 30 miles ; 12 miles. 

7 . A starts from Calcutta to walk to Burdwan a distance of 
68 miles at 3 miles an hour ; two hours later B starts from Burdwan 
for Calcufta at 5 miles per hour. When will A and B meet ? 
When will they be 20 miles apart ? 

Ana. 95 hrs. from A^s'start, 7 ^ hrs. and 12^ hrs. from A’s start. 

8. A policeman sets off after a thief at 7 A. M., the thief 

having had (2^ hrs. start). If the thief goes 4 miles an hour and 

the policeman 5^; miles an hour, when will the policeman catch 
the thief? * Ana. At 3 P. M. 

9. A monkey climbing up a greased pole, ascends 5 ft. and 

slips down 2 ft. in alternate seconds, until he reaches the top of 
the pole. If the pole be 17 ft. high, how long will it take him to 
reach the top ? « Ana. 9 sec. 

10 . Two taps A and If will fill a cistern in lo and 20 hours 

respectively. In what time will they fill it together ? 

Ana. 67 hrs. 

11. At what times between 6 and 7 are the hands of a clock 
(i) together, (ii) at right angles ? 

Ana. (i) 32 T*! min. past 6. 

(ii) i6t*t min. and '49j*, min. past 6. 

19. The expenses of a family when rice is at 20 seers for a 
•,'upee are/i^j.so a month ; when rice is at 25 seers for a rupee the 
. expenses are .^j.48 a month (other expenses remaining the same) 

' what will they be when rice is at 30 seers for a rupee ? Also find 
,iow much rice can be had for a rupee when the expenses are y?j.6o. 

Ana. J^s. 46, 10a. sp. and 10 seers per*nipee. 

(N. B.— For solution sce Grapha of Algebraical Fnnetiona, 
’ fp. 20.) 
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